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Rendezvous at 20,000 Ft. 


HEN INTERCEPTERS take off 
W ozainet approaching enemy planes, 
how quickly they reach a given altitude 
may spell the difference between a 
bombing or a beaten foe. 

Telling the pilot the vertical speed 
of his plane is the function of the 
“PIONEER” Rate-of-Climb Indicator. 
Other “PIONEER” Precision-built 


Instruments provide equally vital data 
to help him out-fly and out-fight the 
enemy. Pioneer Instrument, like other 
Bendix Divisions, is today engaged 
in all-out precision production. On an 
ever-increasing scale Pioneer- built 
Instruments are helping make American 
aircraft the best equipped planes for 
the world’s best pilots. 


“PIONEER” Instruments are 
vitally important members of 
“The Invisible Crew” ... the 
precision instruments and 
equipment which 25 Bendix 
plants from coast to coast are 
speeding to our fighting crews 
on World battle fronts. 
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Power—Giant Arm of Production 
Ninety Per Cent of American I ndustry Is Electrified 














LECTRICITY is the mainspring that turns the 
wheels of our factories, mills and mines. It is the 
tireless arm that grinds our grain, weaves our cloth, 
pumps our water, builds our planes, our guns, our 
ships, our cars, our trucks and tanks .. . 

The mighty Pharaohs had less energy at their dis- 
posal in building their pyramids than is generated to- 
day by one single power plant. ‘The combined capacity 
of America’s central power systems is without parallel 
in the history of the world . . . 46 million kilowatts, i.e., 
65 million horsepower in steam turbines, hydro turbines 
and other prime movers. ‘That is more power, day in 
and day out, than 650 million slaves could produce— 
for a limited time—minutes in fact. 

The capacity of this vast fountain of energy is beyond 
the grasp of the average man who flips a switch and 
sets in motion machines that perform the labor of a 
thousand man-hours in a matter of minutes. Perhaps 
only the old time farmer, 
whose traditional source of 











creased beyond our wildest dreams. Aircraft and ship- 
building surpassed the most daring forecasts. ‘lhe ma- 
chine tool industry’s output grew to a volume that 
bordered on the miraculous. Guns, shells, uniforms, 
shoes, tanks and a thousand other items were being 
made in hitherto undreamed of quantities. All of them 
have one common essential ingredient — power. Indus- 
try demanded power — more and more power! 
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It is no small tribute to the power industry that, , 
while other raw materials developed shortages neces- i 
sitating strict priorities control, electricity remains un- | 
rationed — no priorities, no curtailments, no rate in- 
crease. Current industrial consumption is running 16 
per cent over 1941 and 50 per cent over 1940. Not 
spectacular perhaps but when we consider that the 
nation’s 26 million domestic consumers utilize only 
about 14 per cent of the energy output, we begin to 
get some idea of industry’s power consumption. 












Our power companies 
might have been stunned 












power is a team of tired 
| horses and 4 pair of cal- 
loused hands, knows how to 
appreciate this commodity 
that is so vital an ingredient 
of everything we consume 
and use. 

Yes, we take electricity 
for granted. We expect it 
to appear in unlimited 
quantities, like water and 
air, as we need it. Almost as 
essential as these two ele- 





This is the seventh of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
complishments of America’s industries. 








by the prospect of mount- 
ing demands for kilowatts. 
Instead they set about de- 
veloping and coordinating 
a multiplicity of relatively 
small and seemingly unre- 
lated factors. Individually 
or even collectively, these 

have not been of a spectac- 

ular nature. Certainly they 

have not inspired the award | 
of the Army-Navy E al- 
though they are an essential i 


































ments in times of peace, it 

becomes a matter of life 

and death in times of war. Industry would collapse 

without it and the nation would quickly perish. 
With the catastrophe of Pearl Harbor a little over 

a year ago, came the realization that we had to out- 

produce our enemies. ‘To out-produce our enemies, who 

had a seven year head start, meant to turn more wheels 

than they were turning and to turn them faster than 

they were turning them. 


New plants sprung up overniglit. Production in- 














ingredient in every Army- 
Navy E that has been 
awarded to American industry. 
The contribution of the power industry to the win- 
ning of the war is not likely to flame forth in news- 
paper headlines. It takes the more prosaic turn of 
portraying an industry that is doing wonders quietly, 
unobtrusively. | 
At the close of the last war the power at the disposal 
of the American industrial worker averaged 31% horse- 
power. At the beginning of this war, twenty years later, 















it had increased to 62 horsepower. What other nation 
can even approach that figure? This large provision of 
power is the achievement of the electric utility industry. 
For years it had built and applied its equipment to the 
highest standards of performance and operated its sys- 
tems to equally high standards of service and dependa- 
bility. Always recognizing that “public service is a pub- 
lic trust” it had maintained wide margins of security 
in performance. ‘Today these margins are the source of 
the power industry’s ability to rise to the emergency. 

In short, the electric utilities were prepared! 

Power men are accustomed to looking ahead, to pre- 
pare for growing loads and allow for unforeseen con- 
tingencies, for electricity cannot be stored. It is “or- 
dered” by touching a switch. It is delivered and con- 
sumed at the same moment. 

Months before the actual outbreak of hostilities fore- 
sighted power men set te work computing how much 
life of equipment could be risked in the process of 
crowding it toward greater output. Generators, boilers, 
turbines, cables, transformers and even conductors un- 
derwent close scrutiny in an effort to increase the load 
— safely. ‘They figured, they experimented, they tried 
untried measures. 

Insulation, for example, is the crux — the least known 
component of electrical apparatus. When it lets go the 
service suffers. It is not easy to know how near any bit 
of crucial insulation is to letting go. It takes courage to 
work it to a point just short of failure . . . but that is 
exactly what is being done today. 

Technological forcing of equipment, however, is not 
all of the story. Obsolescent equipment has been reha- 
bilitated; salvage has been intensified; critical metals 
have been replaced by non-critical materials; water 
sprays, ait-blowers and other cooling methods have been 
installed to keep over-loaded apparatus from over-heat- 
ing. Nothing has been overlooked. Ingenuity has con- 
trived the well nigh impossible. 

Hand in hand with these measures of expediency 
have gone measures of intensification. Hydrogen pres- 
sure for cooling generators has been stepped up from 
ounces to pounds taking more heat away from the ma- 
chines and enabling them to carry greater loads. Capaci- 
tors — little more than aluminum foil interleaved with 
thin paper — have been applied by the carload relieving 
the systems of that mysterious reactive current which is 
associated with that equally mysterious power factor. 
‘They have performed wonders in avoiding the need for 
additional generating and transforming equipment. ‘The 
use of portable sub-stations has averted the otherwise 
necessary reserve capacity in fixed installations at many 
points. 


When coal was placed on the urgent list last spring 





the electric utilities outstripped all other industries in 
providing storage for the winter. Stocks on hand the 
first of October were sufficient for 105 days, or more 
than twice what would be considered adequate in times 
of peace. 


When staff losses to the armed forces became serious 
power companies contrived measures that enable them 
to get along without aggravating the national manpower 
situation by hiring others to replace them. ‘Today meters 
are being read every two or three months instead of 
monthly; women are being trained to do drafting, 
keep the logs in power plants and sub-stations and to 
test meters in shops and laboratories. 


On the summit of “Grandpa’s Knob”, a mountain 
overlooking Rutland, Vermont, stands a giant wind- 
mill that would have been the delight of Don Quixote. 
Towering 200 feet above the tree tops its mighty 175 
foot propeller turns with the wind and drives a 1,000 
kilowatt generator which feeds its output into the 
Central Vermont Public Service Corporation’s power 
system. ‘he most ambitious wind-turbine generator in 
the world, and a daring experiment of forward-looking 
men. 

Today everything electrical is being tried; is being 
worked harder than it has ever been worked before. 

Great credit is due the men behind the electric power 
industry. ‘hese men have recognized the responsibility 
of their jobs — it is a part of their very being. Theirs is 
the kind of service that must be maintained. No soldier 
is truer to his trust than is the employee of this great 
industry. 


The service must go on! No matter what happens — 
acts of God or deeds of men — the service must go on! 
Labor disturbances may disrupt other industries but 
there have been no shutdowns due to labor trouble in 
electric power plants since Pearl Harbor. 

And this winter when blizzards pile up drifts and 
sleet makes pavements slippery there may be absentee- 
ism from other plants but the utility employees will be 
on the job ready to climb the ice-covered poles and te- 
pair the ice-laden lines whenever the call comes. 

In this war the least costly yet the most precious ele- 
ment of production — electricity — will be ever ready to 
“man” the machines that will produce the weapons that 
will give victory to the forces of freedom. 
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EDITORIAL 





Our Airlines Will Serve Better 
Enterprises 


As Private 


‘ONG BEFORE THE WAR was thrust upon us, our 
_4j defense program was implemented by the most 
highly developed air transport system in the world. 
Our domestic airlines cheerfully gave up their equip- 
ment when it was needed by our allies. Maintenance 
methods were developed to keep the remaining planes 
aloft for longer periods. Schedules were maintained 
with negligible impairment of service. When the armed 
forces were in need of special air transport facilities, 
equipment and personnel were loaned by the airlines 
to perform the missions. And now almost all of the 


larger domestic airlines are preparing to operate over ~ 


the Atlantic and Pacific Oceans and any other places 
where they may contribute to the war effort. 

Even more spectacular were the accomplishments of 
the foreign-extension airlines of the United States. 
Bases were built in the jungles, in the deserts of 
Africa, and in the capricious climates of Alaska where 
temperatures vary as much as 100 deg. in a single hour 
of flight. Transoceanic ferry services were set up and 
operated on an incredible scale. The full story of the 
contribution of our airlines to the war effort must not 
be told until the war ends, but a glance at a world map 
will show how important these services are in the trans- 
port of passengers and cargo to the war fronts and in 


the return of scarce and vital war materials from the 


remote corners of the earth. 

Practically all of these major accomplishments were 
performed under civil ownership and operation of the 
airlines, with top priorities provided for the needs of 
our armed forces. Our Army and Navy had at their 
immediate disposal the finest air transport operating 
organization in the world. And the armed forces were 
free to use this valuable tool without assuming responsi- 
bility for its operation. 


‘J. HIs HIGHLY EFFECTIVE RELATIONSHIP is now threat- 
[ ened by militarization. Already, some of the for- 
eign extensions have been taken over by the Army. 
There is danger that the militarization will spread to 
cther foreign operations—and even to the domestic lines. 

Chief objections to militarization of air transport op- 
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erations is that it accomplishes nothing that could not 
be accomplished better without it. The demoralization 
of flight personnel placed in uniform at lower pay is 


not as serious as it might seem because many pilots are 


reserve officers and are anxious for active duty. But 
the real danger lies in the complex procedure, charac- 
teristic of the armed forces, which frequently takes 
these men out of the cockpit for other assignments and 
seriously impairs the organization of which they were 
a part. 

Even more serious is the effect of militarization on 
the ground organizations. It is improbable that the 
highly efficient maintenance and servicing organizations 
that have been built up and developed to increase the 
daily flying hours of our equipment can be retained 
under military operations. It has been an herculean 
task to keep our maintenance organizations together in 
the face of competition by the attractive wages offered 
to aviation mechanics by manufacturers. And these 
organizations are the true basis of the incredible regu- 
larity and intensity of our airline operations. 


ND LAST BUT NOT LEAST we must consider the position 
A of our airlines in the postwar period. British 
Overseas Airways is operating as a private enterprise 
across the Atlantic and in many other places. Although 
they have always been close to their governments, the 
German Lufthansa and the Japanese airlines are still 
operating on approximately the same basis in spite of 
the war. 

Militarization of our airlines imposes a serious and 
unnecessary responsibility on our armed forces, which 
at this time have many other things to do. The inevi- 
table disorganization of our civil operating organiza- 
tions would place us at a serious disadvantage in the 
competition for world trade that will follow the war. 
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America at War 


First month of our second war year finds the United States throwing newly 
augmented weight against the Axis in the air, on the ground, and on the 
sea. American air power today presses the dictators on many fronts. 


WENTY-ONE YEARS AGO, a twin-engine Martin MB-2 

biplane bomber, capable of carrying one 2,000-Ib. 
bomb in a closed bomb bay, sank an obsolete American 
destroyer, the G-102; the old battleship Alabama; the 
captured German battleship Ostfriesland; and the 
captured German cruiser Frankfurt. All were mor- 
tally hit, while under way, in the demonstration of 
air power vs. surface ships, conducted by Gen.. Billy 
Mitchell in his effort to convince the Army it should 
embark upon a strong aviation program. 

A year and a month ago, a Japanese ship-borne air 
mission took the Hawaiian garrisons by surprise and 
put out of action half the capital ship force of the 
United States Navy, plus eleven other war vessels and 
more than half of a force of nearly 500 Army and 
Navy airplanes. 

Though not the biggest, it was the most decisive 
naval victory in modern history, for it cost the enemy 
but 48 relatively cheap airplanes and three vest pocket 
submarines. As the Navy itself has said, the Japa- 
nese victory laid our Hawaiian Gibraltar wide open to 
capture, in which case many more thousands of Amer- 
ican lives and billions of dollars might have been sacri- 
ficed before the inevitable defeat of the sons of the 
rising sun. 

Now, 13 months later, we have—thanks to the tech- 
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nological prowess of the country recovered all, that 
was lost and more, in a space of time even more mirac- 
ulous than the 30-min. blasting by the Mikado’s 
minions. That a second front could be opened within 
a year is due to that technological prowess. 

And that prowess, both on the ground and in the 
air, will make it increasingly tough for Hitler, Goering, 
Goebbels & Co., the boys who were always going to dish 
it out a thousand for one. For they are already with- 
in a three-sided air squeeze from England, Russia and 
Africa. 

Germany has the advantage of the inside position 
with shorter lines of communication and supply, but 
the Allied nations already are outproducing the Axis 
by a constantly growing margin. Great Britain is pro- 
ducing almost, if not as many, planes as Germany. 
It is possible this country can send to the European 
theater alone as many planes as Germany can produce. 
Meanwhile, Russia’s capacity is one of the war’s best 
kept secrets, but it is possible they, too, can come near 
equalling the Nazi output. 


Odds against Hitler grow more and more stagger- ' 


ing, a fact which Hitler must know well. Germany’s 
power is small compared with that of all the nations 
arrayed against her. The threat which worked so 
well for a time comprised long preparation plus a 
belligerent disposition. 

Churchill, nearly always a trustworthy source of 
information (though he once said that Singapore 
would stand) for the first time in this war says that 
Hitler’s air power is on the wane. He says the Luft- 
waffe is not receiving full replacements for its losses 
and that the quality is perhaps not up to Nazi stand- 
ards. It is a question now whether Hitler can withstand 
an Allied force crossing the English Channel at the 
same time another crosses the Mediterranean and while 
angry Russians dive at him from behind. These Nazi 
bad boys of the air, who attacked refugees along the 
roads of Europe, blowing banshees on their Stukas, 
are now by way of taking their ‘‘thousand fold’’ go- 
ing the other way. 

(Turn to page 309) 


This will become an increasingly familiar bombardier’s view as 
other Consolidated B-24 “Liberators,” together with their Amer- 
ican and Allied heavy bomber-teammates, raise the pressure on 
the Axis, striking from three sides. 
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Miracle of 1942 





America's first year of war saw our industry turn in a record-shatter- 
ing Win-With-Wings production performance that ran Axis Plane- 
makers into the ground. Our manufacturers tackled "what couldn't 


RINT IT BOLDLY IN THE RECORD—America’s aviation 
P industry performed the impossible in 1942. In the 
wake of the crippling crisis of Pearl Harbor, it set out 
to do ‘‘what couldn’t be done’’—set out to do it and 
did it. 

That the industry’s achievement was history-making 
is evident. For while the world ledger down the cen- 
turies has been full of piercing problems posed by 
baffling crises, rare have been the instances when they 
have been solved in the ‘‘manner of miracles.’’ This, 
certainly, was one of those rarest of instances. Call our 
industry’s striking accomplishment the ‘‘Miracle of 
1942.’’ 

Let us trace that Win-With-Wings record: 

Total plane production for 1942 was 49,000—nearly 
a 150-percent ‘‘up’’ over ’41’s 20,000 warcraft. It was 
an average output per month equal, virtually, to the 
yearly rate recorded but 19 months ago when in May of 
1940 the President set a goal of 50,000 planes. And as 
for those 50,000 planes, the country got them in ‘‘53 
weeks of ’42’’ rather than in 1944 as prewar estimates 
foresaw. 

Not that this miracle was all lift and no drag. Far 
from it. Criticism? Surely, there was plenty of that. 
Obstacles? Innumerable ones big and little, but mostly 
big. Yet despite them all, the industry went from a 
rate of 2,000 planes per month on that fateful Dec. 7 
to better than 5,500 at ’42’s close, built more planes in 
these preceding twelve months than in the 23 vears prior 
te the war. 

Additional facts and figures emphasize the story: 

Dollar volume of output of airframes, engines, and 
propellers zoomed from $1,750,000,000 in 1941 to an 
amazing $4,500,000,000 in 1942, making aviation Amer- 
ica’s biggest industry. 

While Pearl Harbor found 41 companies operating 
59 plants, by the end of 1942 there were 64 companies 
operating more than 100 plants—a 70 percent rise 
which brought with it a boost of better than 75 percent 
in floor space. 

The year saw plant personnel in a meaningful 130 
percent increase, giving us a total army of workers 
surpassing 1,500,000. Meanwhile, women bulwarked the 
factory ranks, their numbers multiplying from 4,300 in 
January to a weighty 115,000 in December. 

Again to units: Tonnage of planes—auemented by a 
several hundred percent increase in bombers—went up 
300 pereent..And it may be pointed out that had not 
strategy called for an expanded bomber program, total 
unit production of aircraft easily would have soared 











be done" and did it—and made aviation the nation's leading industry. 


far above that incredible record; which was achieved 

Throughout, engine horsepower paced the race 
Hardly yesterday, it seems, the words ‘‘engine’’ anc 
‘‘bottleneck’’ were too close to the synonymous foi 
comfort. By ratio, fractionally more than two power- 
plants were needed per plane. But this industrial fight 
was joined with spirit, and by the year’s end, output ot 
engine horsepower had risen a solid 240 percent. 

Remember, these warcraft had to be built for the 
widely varying climatic framework of the world, not 
just of America. They had to be efficient for operation 
over steaming jungles, burning sands, frigid snow fields. 
Constant alterations—to meet stringent service condi- 
tions, or, in the course of improvement in designs, to 
surpass enemy plane performance—had to be made as 
the production lines rolled, without reduction of sched- 
ules. Through development of multi-purpose equip- 
ment, flexible tools, new parts and raw materials these 
problems were met in 1942, often with ‘‘right on the 
spot’’ ingenuity. 

The picture is one of Axis-smashing teamwork extend- 
ing, in powerful array, from the primary ‘‘backbone’’ 
companies of the business through staunch ranks of 
subcontractors and sub-subcontractors producing as- 
semblies, subassemblies, and sub-subassemblies. In 
1941, the President had called for ‘‘the stream to become 
a river, and the river a torrent to engulf this totalitarian 
tyranny which seeks to dominate the world.’’ This was 
that torrent. 

That the q’s of quality as well as the p’s of production 
were minded in this great performance was evidenced 
on the far-flung fronts. The combination of our air- 
craft’s fire power, armor, engine power, equipment, and 
range was the opening premise of 1942, and the box 
scores of enemy planes destroyed was the conclusion. 
Effectiveness of our planes was mirrored in the ratios 
of planes downed, which grew from 2 to 1 in February 
to 14 to 1 in our favor in October. 

Throughout the year, Yank airmen in those planes 
‘‘oave it’’ to the Japs. During the year’s second half. 
our strikingly efficient bombers ‘‘poured it’’ to the 
Nazis on the Continent. Then, in November, came the 
prime test—the invasion of North Africa. 

The Germans and their superb machinery of war had 
been carefully noted by the local French and Arabs. 
The impression had been deep. But decidedly more 
impressive were the Americans, particularly their mate- 
rial. The ery heard everywhere as our warplanes 
hurtled into action was ‘‘Quel equipement! The Boche 


will be on the run!’’ 
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Fitting deeds to these words, our warcraft were busy 
softening up the last African strongholds of said Boche 
as the year closed. And at home, more scores of our 
»viation companies ran up ‘‘ E”’ flags tokening the fact 
tat those punches, battering the Axis in all corners of 
ihe globe, were being delivered direct from the factory. 

Meanwhile, our AAF, now with more than a million 

officers and men (and two million looked for by the end 
of 743) is getting vastly improved craft—fighters and 
hombers with increased fire power, speed, bomb loads, 
‘naneuverability, ceilings. These warplanes, promises 
ren. Arnold, will readily outclass our present equip- 
ment ... our B-17’s and B-24’s will seem small .. . 
our present combat-plane weapons will seem ‘‘like pea- 
shooters.”’ 

The 1943 program calls for ‘‘about twice’’ ’42 output 
—some 100,000 craft. That would mean 150,000 planes 
in but two years, a stupendous figure when the huge 
increase in unit tonnage (scheduled to be double that 
of 742), the new quality, and the necessary fluidity of 
design are considered. Mark, too, the great develop- 
ments in cargo craft, the broad glider-construction pro- 
eram, the grand contribution of the airline and manu- 
facturers’ modification centers, the complex system of 
men, materials, and of maintenance which binds the 
whole. 

The job is being done despite continuing problems 
of manpower and materials. Today, the new ‘‘Little 
WPB’”’ for aircraft is painstakingly lubricating the line. 
There is meanwhile a vast expedition of research. 

Let us now hail the working ingredients of this avia- 
tion industry Miracle of 1942 which rocketed our air- 
plane production past that of the Axis, provided the 
air power which has already hammered both the Ger- 
man and Jap air forces into a stall, and which exposes 
bombast with bombs: 

Primary in the success of the effort has been the great 
aviation industrial teamwork finding companies—which 
only yesterday were strict competitors—exchanging 
men, materials, and above all ideas. Notable have been 
those two eight-team major leagues—The Aircraft War 
Production Council of the Pacific Coast (Consolidated, 
Douglas, Lockheed, North American, Northrop, Ryan, 
Vega, and Vultee) and the Aircraft War Production 
Council of the East Coast (Aviation Corp., Bell, 

(Turn to page 223) 
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Technigue to Shorten 
Takeofis and Landings 


By R. deH. WILLIAMS 
Test Pilot, Boeing Aircraft Company 


Today, pilots all over the globe face hazards of flying into and out of 
all manner of makeshift fields—hence ability to make minimum ground 
runs is now a "must." Through analysis of the key factors, this prac- 
tical study enables the pilot to effect these vital short runs with any 


given airplane. 


sein ested DISCUSSED among pilots 
is this question: How should a 
plane be handled in order to effect the 
shortest possible takeoff or landing? 
The following study was made to solve 
this problem, assuming a conventional 
type of airplane, equipped with brakes, 
as the basis for the investigation. 
Several approximations were made 
in the interest of keeping the mathe- 
matics involved in the derivation of the 
equations as simple as possible. One 
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such approximation is the consideration 
of uw (the ground friction coefficient) as 
a constant throughout the roll. However, 
any error introduced by this con- 
sideration is believed to be small, be- 
cause the uw values used in the accom- 
panying Table of Surface Coefficients 
were taken from experimental data and 
represent average values which will 
give satisfactory results. 

Another approximation was the omis- 
sion of the wheel inertia forces from 





both landing and takeoff equations. 
These inertia forces, and other minor 
forces and moments, may be neglected 
because they will tend to cancel out 
when the equations for tail-high and 
tail-low ground runs are compared. 
Therefore, it is safe to conclude that 
any error involved in the computations 
of pcr and pce is negligible. 


Takeoff Attitude for Minimum Roll 


First case to be considered is that 
for a takeoff in tail-high attitude at 
zero lift. The forces assumed to be 
acting during all takeoffs are inertia 
force, rolling friction, air drag, and 
thrust. 

The summation of these forces in the 
X direction yields: 

1. 2Fx = Ma— T+ (uW + CopSq) = 0 

And solving this equation for “un- 
stick” distance: 





W dV 
2. “s V “ax = T— (uW + CvpSq) 
UT 7 
3 X= WVdV 


gl T — (uW + CorSq)] 


The second ease is based on a take- 
off run made in the tail-down attitude. 
Lift will reduce the rolling drag in 
direct proportion to the amount of lift, 
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thus: F, = p(W — C_Sq.) Lift will 
also increase the air drag by the addi- 
tion of induced drag, and the air drag 
equation now becomes: F, = C,Sq. 
Summation of the acting forces is now 
expressed : 


4. SF, = Ma-—-T+ 
[u(W — C.Sq) + CoSq] = 0 


And solving for “unstick” distance: 


Ww. dV 
i Oe F 
[u(W — CuSq) + CrSq] 


i) Wvdv 
‘ , AT—nu(W—C.Sq)+Co8q] 


Examination of equations 3 and 6 
will reveal that as the quantity 
(uW + Cop Sq) in equation 3 and 
[u(W — C,8q) + Co Sq] in equation 
6 becomes larger, the takeoff distance 
will increase. Since Cp is always great- 
er than Cpp when the wing is lifting, 
the only instance where equation 6 
will yield a shorter takeoff distance 
than equation 3 is when the coefficient 














SYMBOLS 


pw = Groundffriction coefficient 
uw’ = Braking friction coefficient 
ucr = Critical ground friction coefficient 
uw’ cr = Critical braking friction 
coefficient 
W = Gross weight 
q = Acceleration of gravity 
T = Thrust 
Cop = Parasite drag coefficient 
S = Wing area 
g = Dynamic pressure 
X = Ground distance 
Cp = Total drag coefficient 
C1. = Lift coefficient 
Vr = Takeoff speed 
V. = Landing speed 
D, = Induced drag 
o = Interference coefficient 


W 
n= ——a@ 
Fa = CopSq for zero lift and CpSq for 
positive lift 
F, = »(W — C.S8q) 
Cir = Takeoff lift coefficient 
Cit = Landing lift coefficient 
b = Wing span 
h = Height above ground 
AR. = Effective aspect ratio 
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of rolling friction is quite high, as in 
the case of muddy or rough fields. (See 
our Table for representative values of 
uw for various surfaces.) 

It may be proven that the quantity 
(u W + Cop Sq) and [un W — C,S8q) 
+ Cp Sq]| determine the value of the 
integrals and that they may be com- 
pared directly, or equated, to find the 
critical value of wer if the dividend in 
the integral is always positive.’ 

In order to find the critical value of 
tuce at which it would be advantageous 
to takeoff in full tail-down attitude, 
equation 3 may be set equal to equa- 
tion 6 and solved for pee. That is— 


7. CopSq + uW = CoSq + uW — uC Sq 
8. Cor = Co— uCr 


Co —_ Cop 
CL 


It is obvious that an optimum value 
of C, (attitude of airplane) would 
exist for every unique value of surface 
coefficient. This range of optimum C, 


(Turn to page 313) 


9. ucr = 
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Investment Status 


Of the Aircraft Industry 


Uncertainty over contract renegotiations and the postwar outlook 
is confusing the earnings picture for aircraft equities—but definite 
confidence is felt in future earnings of sound aircraft companies. 


ONSIDERABLE APPREHENSION exists 
C in the minds of the investment fra- 
ternity as to the future outlook of the 
aireraft industry. 

The American invasion of Africa, 
at the outset, seemed to convince many 
investors and speculators that it may 
be well to sell aircraft and other equi- 
ties having a war flavor. More som- 
ber reasoning that the war will not be 
over next Tuesday lessened the liqui- 
dation in these issues. 

Here again is another indication that 
the aircraft group is viewed solely as 
a war industry with but limited utility 
in a peace-time economy. This is no 
new revelation, for market trends have 
chronicled this reasoning for some time. 
For example, the accompanying Bar- 
ron’s averages show that aircraft 
stocks, as a group, have declined more 
than 20 percent from last year, while 
the general averages have remained 
about the same. By contrast, the air 
transport group is now slightly higher 
than a year ago. 

There is no denying that it is un- 
likely that the huge military demands 
for aircraft may exist in the same 
measure during an era of peace. This 
factor has been generally discounted. 
The future market for aircraft produc- 
tion is subject to much conjecture, and 
considerable speculation has been ad- 
_vaneed in measuring this potential de- 
mand. 

Much of the uncertainty revolving 
around the future outlook of the air- 
crafts would be removed if more in- 
formation were available as to the exact 
status of the individual companies. The 
annual reports of 1941—the last pub- 
lished data generally available—are 
without value in gaging the present 
position of the separate companies. It 
will be some months before 1942 an- 
nual reports will be released. At that 
time, many of the mysteries surround- 
ing the financial condition of the group 
should be solved. However, some ques- 
tion marks may remain in view of the 
constant renegotiation process. 

Indefinite conditions caused by rene- 
gotiation of contracts is highlighted by 
recent annual ‘aircraft reports released 
by a few companies. For the fiscal 
year ended Sept. 30, 1942, Beech Air- 
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craft Corp. reported a net profit, after 
all taxes and charges, of $2,417,819, or 
$6.04 per share on the 400,000 shares 
outstanding. A year earlier, net earn- 
ings were $471,715, or $1.17 per share. 
However, a footnote to this report calls 
attention to the fact that despite a pro- 
vision of $7,200,000 for refunds to the 
government on renegotiation of war 
contracts, still further refunds may be 
in sight. The statement reads: 

“Subsequent to Sept. 30, 1942, a 
proposal of downward adjustment of 
net income was tendered the company 
by representatives of War Department 
Price Adjustment Board, which propo- 
sal, as of Nov. 25, 1942, had been re- 
jected by management of company. 
The effect of proposal, if accepted, 
would further reduce net income for 
fiscal year (before federal and state in- 
come taxes) by approximately $2,715,- 
375. Net income indicated is therefore 
subjected to subsequent adjustment 
that may be consummated between com- 
pany and government.” 

This important qualification places a 
serious question mark opposite the re- 
ported earnings of Beech Aircraft, 
since, if enforced, these new reductions 
will, after giving effect to tax adjust- 
ments, cut the indicated net earnings to 
shareholders in half. 





EARNINGS FOR LEADING AIRCRAFTS 
Actual for 1941 and Estimated for 1942 
Per Common Share 


1941 Estimated 10% Tax 

Actual 1942* Credit 

ee a ee $5.65 $5.50 $2.15 
een FRR (a).. 6.22 4.50 0.70 
— ieee 3.15 2.10 0.90 
Douglas (a)....... 30.29 19..00 1.50 
PUPRINEN:. 5.000600 .10 2.40 0.90 
ockheed.......... 6.89 7.50 2.80 
TARR NI sr5 0 “o's Io tarcs 5.24 4.75 1.60 
North American (b) - 4 2.70 0.10 
oS eee ee 2.90 1.10 
United Aircraft. 5 ai 4,25 1.60 


* After various arbitrary adjustments for contract 
renegotiations. 

(a) For fiscal year ended Nov. 30. 

(b) For fiscal year ended Sept. 30. 

Source: Standards and Poors. 





BARRON'S STOCK AVERAGES 


Air 50 
Tesnnnent Stocks 


Aircraft 
M60: 4.4082. oiccxs 27.25 *25.69 67 
NOV. 27, 1042....... 27.85 25.44 66 
Nov. 20; ae 28.50 25.00 67 
Nov. 1, SDE. «wd 29.28 25.00 68 
Nov. 6, a cet tacclt 30.90 25.09 67 
Des. 5: 9061........:: 35.12 24.75 66 


as 
* New High for 1942 


Similarly, Cessna Aireraft Co., re- 
porting for the fiscal year ended Sept. 
30, 1942, shows a net profit of $738,- 
202, or $2.11 per share. Incidentally, 
this is a material reduction from the 
$1,796,594 profit, or $5.13 per share, 
reported for the previous fiscal year. 
But here, too, the fine print calls at- 
tention to the provision already made 
for the refund of $4,800,000 on govern- 
ment contracts and the recommendation 
by a representative of the War Depart- 
ment Price Adjustment Board that an 
additional $1,850,000 be refunded. The 
company has rejected this new proposal, 
and further discussions appear in sight 
before any agreement will be reached. 

It is a safe surmise that in both 
instances reported earnings will un- 
questionably be revised downwards. 

In any event, final earnings for the 
calendar year 1942, representing the 
bulk of the industry, will be out in a 
few months and may show up much 
better than is popularly supposed. It 
will also be found that the effect of the 
tax bill, while severe, is not completely 
onerous. Our accompanying table of 
earnings indicates the estimates for a 
group of aircraft companies advanced 
by a leading statistical service. Of no 
small importance is the 10 percent post- 
war tax credit which will prove benefi- 
cial to the aircraft builders. 

For some time, fear of taxes served 
to dampen investment enthusiasm for 
aircraft equities. Now that the tax 
phobia has been safely resolved (for 
the time being at least) something new 
has been added to cause concern to the 
investment observer viewing the air- 
eraft group. This is the need for addi- 
tional working capital. On close peru- 
sal, however, the aircraft people will 
not be hard pressed to meet their short- 
term requirements. 

Fact that such industrial giants as 
General Motors deemed it necessary to 
arrange for a $1,000,000,000 line of 
eredit was generally believed to indi- 
cate that the aireraft builders—already 
extended as to their working capital— 
would soon follow suit in arranging for 
short-term bank accommodations. This 
would, of course, be arranged through 
the simple expedient of Regulation V 

(Turn to pase 309) 


AVIATION, January, 1943 














RED LIGHT winked out of the 
darkness! The pilot snapped to 
attention and checked his instruments 
for trouble . . . port engine fuel 
pressure dangerously low! 


Instantly, he worked with the emer- 
gency hand wobble-pump, brought 
the pressure back to normal—and 
managed to keep it there until he 
reached destination. 


The above incident, which actually 
happened over the mid-Atlantic on 
the ferry trip of a bomber bound for 
Britain, illustrates the importance of 
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Pressure Warning Units to the pilot. 


As you know, these little ‘danger 
spotters,’ weighing less than 6 
ounces, free his eyes from constant 
instrument checking—for rest, for 
reconnaissance or combat operations 
... yet give instant warning of fall- 
ing fuel or oil pressure in any en- 
gine before it becomes serious. 


Congratulations! 


The Pressure Warning Unit is one 


of many devices and precision in- 


struments which Kollsman makes 
for the Army and Navy, instru- 
ments that make our military aircraft 
safer and more efficient in flight. 














































| Fighting Snow 
To “Keep ‘Em Flying” 


By HAL W. HUNT 
Assistant Editor, Engineering News-Record 





It's of utmost importance that airports be kept free of snow. Trans- 


port efficiency, so essential to the war effort, demands it. Airports 


must be usable at all times. 





LEARING OF SNOW from airports as- 
C sumes unusual importance this year 
as many new fields face their first test 
of winter operation. Heretofore, under 
extreme conditions, flying could be sus- 
pended, but this winter the runways 
must be kept continuously open to be 
ready for offensive or defensive action 
and to keep the pilot training program 
in full operation. To assist in this 
essential part of the war effort, airport 
managers, airline officials, equipment 
manufacturers, and representatives of 
the United States and Canadian govern- 
ments were questioned as to practices 
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that they recommend for effective, eco- 
nomical and efficient snow removal. The 
results of this survey are presented here 
for such value as they may have in 
keeping military and eivilian airports 
in service through this vital winter. 

Briefly, the consensus is that the one 
desirable method of handling snow on 
airports is to get it off, and keep it off, 
the runways at all times. In places this 
is not practicable and other means are 
employed, but complete removal of the 
snow is always desirable, as the one 
safe landing area for an airplane is a 
clean and well defined runway. 





Motor patrol grader with 
front mounted V-plow has the 
traction and power necessary 
to cut through the heaviest 
drifts. Wings are available for 
most machines of this type, and 
the regular underbody mainte- 
nance blade is useful for clear- 
ing packed snow and_ ice. 
Graders without the regular 
snowplow blades. windrow snow 
ahead of the rotary plow. 





e This article is taken from a report 
by Mr. Hunt published in the Nov. 
5 issue of another McGraw-Hill pub- 
lication — Engineering News-Record. 
It has been found that best practice 
to keep flying fields open is to get 
the snow off the runways and keep 
it off at all times. Plows, windrow- 
ing the snow, followed by rotary 
blowers to spread it without estab- 
lishing banks, are generally pre- 
ferred in handling airport snow. 
However, clearing with plows alone 
can be sufficiently effective. 





There are several ways of removing 
snow from runways, varying in speed, 
efficiency, and cost, but mst favored 
are machines that pick up the snow and 
deposit it well away from the used 
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reas. This is usually done by plows, 
vowered by high-tractive-effort trucks, 
working with rotary blowers or other 
now throwing machines. 

As a prelude to discussion of snow 
removal methods it should be stated 
that those familiar with snow handling 
are unanimous that the first requisite 
is adequate equipment. Some of this is 
special and expensive, but it is neces- 
sary for rapid and efficient snow re- 
moval from the huge areas of our major 
airports. Cost of equipment figured on 
an hours-used basis is exhorbitant; cost 
figured as a proportion of the value of 
an airport is very low priced insurance 
against having the investment made use- 
less for an indefinite period. In terms of 
aerial equipment, also, adequate snow 
handling machines are cheap. In peace- 
time a single “washout” may cost as 
much in repairs and downtime as the 


snow machines necessary to avert diffi- 
culties; and in time of war the value of 
always being able to get off the ground 
or land in an emergency cannot be esti- 


mated in dollars. The necessity and 
economy of complete snow removal is 
demonstrated by the fact that during 
last January and February at a Cana- 
dian training field 15 aireraft swerved 
off compacted runways. Damage 
amounted to as much as $150,000 on 
individual planes, with a total loss of 
$100,000. Officers at the field estimated 
that three-fourths of the damage would 
have been avoided if the runways had 
been cleared to provide a non-skid 
surface on which to land. 


What it takes to clear an airport. High speed truck with one-way plow pushes snow 


to one side until windrow becomes large. 


Then heavier truck with wing takes over 


and finally a rotary unit is used to spread the snow, eliminating banks. Vertical edges 
or banks, even outside the area of the runway, should be avoided to minimize trapping 
of blowing snow and damage to planes out of control. 


This machine works best against a windrow of snow, will move large banks of snow 


piled up by other machines. 


Snow-Moving Machines 


A brief description of the snow- 
moving machines available will set the 
stage for the discussion of snow re- 
moval procedures covered herein. 


First in point of siraplicity and use 
is the one-way plow, mounted on a 
medium-size truck ard used to clear an 
area 6 to 8 ft. wide by throwing the 

(Turn to page 263) 


This unit combines the advantages of plow 
and blower, will clear a swath 15-ft. wide 
and boost the snow off the end of the wing. 





Roeket Power for Assisted Takeoff 


Field test of a rocket motor. Photographic 
records are taken of test stand instrument 








Ignition 








Oxygen 


Diagram of a simple rocket motor for 
operation with liquid oxygen and fuel. 
Author believes that motors capable of 
1,000-lb. thrust, with jet velocities con- 
siderably in excess of present figure of 
6,500 ft. per second could be constructed 
to weigh not, more than 25 lb. 


Rocket motor firing. Note shock waves in 
jet, evidence of extreme velocities. 


100 


By ROY HEALY 


President, American Rocket Society 


panel. Operators and camera men are pro- 
tected against possible explosion. 


Assisted takeoff looms ever more expedient as a military necessity 
for bombing aircraft which must struggle to lift tremendous loads 
of destruction for delivery to the enemy. 


SE OF AUXILIARY POWER to aid the 
U airplane into the air is not new— 
for the Wright brothers used a land 
catapult at Kittyhawk. It has long been 
recognized that takeoff assistance would 
be of great military value. A number 
of methods have been suggested and a 
few tested. But each method tried has 
had certain inherent disadvantages which 
militated against its acceptance. 

With takeoff speeds constantly in- 


creasing, there has developed a corre- 
sponding increase in the length of run- 


- Ways, and consequently in the size of 


airports. Runways of two-mile lengths 
are now in use in this country and 
abroad. Unfortunately these make easy 
targets for enemy bombers, and if part 
of the runway is damaged the aircraft 
operating out of that field must reduce 
bomb load or fuel supply in order to 
(Turn to page 221) 
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Lockheed P-33 Has Wide 
Range of Tactical Uses 


Kept well under wraps until after African invasion—in 
which it played a large part—Lockheed P-38 Light- 
ning, it is now revealed, has been in action as a high 
altitude fighter, low-level bomber, and photographic 


Details just released reveal it to be everything from bomber to high 
altitude fighter. Unusual Lockheed-Fowler flap aids maneuverability. 


ERSATILITY appears to be one of 
Vie outstanding characteristics of 
the Lockheed P-38 Lightning twin- 
engine fighter. Details just revealed 
—afier the plane had been in action 
for some time in the Aleutians, the 
South Paeifie, Europe, and North 
Africa—show it has been used as both 
a low- and high-altitude fighter, as a 
= bomber, and as a_ photographie 
ship. 

_ Powered by two 1,150 hp. Allison 
inline, liquid cooled turbo-supercharged 
engines, the P-38 has a ceiling above 
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40,000 ft. and a top speed of “well 
over 400 mph.” Its 48 lb. per sq. ft. 
wing loading is unusually high for a 
fighter craft. 

Landing speed, however, is but 80 
mph., the unusual range of performance 
being attributed in large measure to a 
quick-acting “maneuvering flap” which 
was developed by Lockheed and which 
has been in production for many 
months. An improved version of the 
Lockheed-Fowler flap, it can be ex- 
tended into the down position in three 
seconds and raised in four. Use of the 


plane. With a top speed of “well over 400 mph.” it lands 
at but 80 mph., the wide performance range being due 
largely to a new Lockheed-Fowler flap which can be 
lowered in three seconds and raised in but four. 


flap is not restricted to landings and 
takeoffs, for it is reported that the flap 
can be lowered during flight to increase 
maneuverability essential to successful 
combat work. Maneuverability is en- 
hanced by the fact that the propellers 
rotate in opposite directions, thus 
eliminating torque. 

The P-38 has an effective combat 
range of 750 mi., considerably higher 
than that of many modern fighter craft, 
due to jettisonable gas tanks of 150 
gal. capacity. These tanks, designed 
by Lockheed engineers—who  wind- 
tunnel-tested 31 different types—have 
twice the capacity of earlier standard 
tanks, yet permit a 10-mph. higher 

(Turn to page 309) 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRPLANE INDUSTRY 


1. By building parts to manu- 
factu vers’ specifications. 


2. By designing parts for all 
types of planes. 


3. By re-engineering parts for 
mass production. 


4. By extending our research 
facilities to aid the solution of any 
design or construction problem. 
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The drawing shown here clearly illustrates how Timken Bearings 
applied to radial engine rocker arms conform to the aviation 
engine engineer’s unwritten law of compact design for every 
part or group of parts in a plane’s power plant. Rocker arm 
bearing assemblies receive special attention since they are at 
the outside diameter of the engine. 











Note that the Timken Rocker Arm Bearing is extremely com- 
pact, which helps keep the overall diameter of the engine, the 
distance between rocker arm and cylinder head and the distance 
between push rod and valve stem at a minimum. And yet, the 
Timken Bearing possesses sufficient capacity to withstand radial 
loads from valve spring tension and thrust loads set up by the 
angularity of the push rod. 


Timken Bearings have been used continuously from the 
early days of the Wright Cyclone’s history. What could 
be a better measure of their performance. The Timken 
Roller Bearing Company, Canton, Ohio. 


THE ONE TEST FOR EVERY DECISION— 
WILL IT HELP TO WIN THE WAR? 


“All There Is In Bearings” TIMKEN 


TRADE-MARK REG. U. 8. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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By BOYD K. BUCEY, 


Superintendent of Tooling, Boeing Aircraft Co. 
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Good Tooling Simplifies 
Production of “Flying Fortresses” 


Correct tooling methods not anly speed production 


of parts but frequently reduce assembly time and 
make possible employment of more unskilled labor. 


yi°H MORE THAN 100,000 specially 

\ designed tools built and currently 

in production, and probably an equal 

number of standard tools which required 

n) design, the Boeing Aireraft Co.’s 

tooling department is in high gear for 

the production of the Boeing Flying 

Fortress, one of the many tools of vie- 

tory. This 200,000 figure is exclusive of 

the commercially produced tools, such 

as lathes, pneumatic riveting hammers, 

id Helectric drills, and the like, which are 

| Bilisted at Boeing as plant equipment. 

Including these, the tools used to pro- 

duce the Flying Fortress would total 

more than 250,000. These implements 

of production have been turned out 

since the declaration by the President of 

the state of national emergency. But the 

tooling organization at Boeing which 

made this record has not always been in 
existence. 

Growth of the tooling department at 














Boeing has paralleled the increase in 
Flying Fortress production. Quantity 
production of any product cannot be 
achieved witliout the tools necessary for 
inereased output. 

In former days, before the ugly threat 
of war reared its head in Europe, the 
Army Air Corps considered 40 Flying 
Fortresses in a year to be a substantial 
order. Extensive tooling played a role 
in the production of such orders, the 
tooling activities being devoted to the 
building of drop hammer dies, the de- 
signing and building of jigs and fix- 
tures, which in most instances seldom 
exceeded one or two of each kind. 
Templates were made to check accuracy, 
and other devices which aided produce- 
tion were built. 

Prior to 1930, at the Boeing Aircraft 
Co.’s plants in Washington, tools were 
planned in the shops and built by the 
men who built the planes. In those days, 
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Milling irregular contours is a tough problem, even for expe- 
A young woman with no experience in this work 
here demonstrates ease and simplicity of task using a Boeing de- 
Veloped milling fixture. Round wheel mounted on same shaft 
(see inset) follows irregular contour of pattern. 


when the all metal plane was just being 
introduced, if a new or different rivet 
bucking bar were required, a man got a 
piece of serap metal and ground one 
out to the desired shape. Special tools, 
as they were required, were developed 
by a group reporting directly to the 
factory superintendent. In those days, 
the Boeing plant, while one of the 
largest in the nation, employed less 
than 3,000 persons. With most of the 
personnel being highly skilled workers, 
and by and large familiar with the 
problems involved throughout the con- 
struction of the small orders of planes 
which aircraft companies managed to 
obtain, extensive tooling was not eco- 
nomically practical. At present, the 
tooling department alone almost equals 
the total Boeing payroll of more than 
a decade ago. 

About 1930, one man in the depart- 
ment began to design tools which aided 
in the production of the Boeing 247. 
This ship, the forerunner of the mod- 
ern air transport, marked an innova- 
tion in aireraft construction. Boeing’s 
order for the ship was quite substantial 
and because no commercially produced 
tools were available, special tools had to 
be built for the job. Wing spar drill 
jigs, riveting mice, standard tools such 
as angle drills, punch and die blanks, 
and the like, were designed for the more 
rapid production of the transport ship 
that brought airline travel into the 
three-mile-a-mnute class. 
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This elaborate welding jig holds many 
pieces of “Flying Fortress” engine mount 
in accurate alignment while welder rapidly 
joins them into single unit. Rotatable jig 
(see bearing detail, inset) makes for maxi- 
mum accessibility of work and fast weld- 
ing. 


In those days, the tool records 
sisted mainly of a rubber serial numbe; 
stamp and a stenographer’s noteboo| 
in which the item was recorded, as wel 
as where it could be found in the plant. 
Machining fixtures, drop hammer dic, 
and the like, were made in the shops }y 
skilled workers, direct from enginesriy, 
prints, and without the necessity o! too| 
design. Complete interchangeability 0; 
parts was not as great a prerequis:ie of 
production in those days. Tool plan. 
ning at Boeing was then under the pyro. 
duction office, and was not a separate 
department. Design of special ma. 
chines, jigs, tools, ete., was handled, a; 
formerly, with the equipment engineers, 

Boeing-designed planes, over a period 
of years, brought about a complete 
change in the trend of aircraft, from 
the tri-motor to the bi-motor 247, fron, 
the Army B-9 to the Boeing 299, the 
original Flying Fortress. Subsequent 
development of four engine commercial 
planes, such as the Stratoliner, the 
Clipper, and the many models of the 
Flying Fortress, led to Boeing’s estab- 
lishment of a tooling department called 
Engineers of Manufacturing, a fairly 
complete unit which planned tools, de- 
signed tools, and followed through in 
the manufacturing shops to see exactly 
what tools were most urgently required 
to expedite production. Just prior to 
this time a tool fabrication shop was 
organized, separate from the machine 
shop, and manned by skilled machin. 
ists and tool and die makers. A jig shop, 
comprising primarily welding experts, 
was divorced from the production welt. 
ing shops to work exclusively on the 
building of jigs for the production of 
four-engine planes. 

During 1940 the present tooling de- 
partment, an expansion of the Engi- 
neers of Manufacturing, was formed to 
handle tooling in all its phases: Design, 




















Even production illustrations fall withil 
province of Boeing tooling department. 
Simple perspective sketches (see inset! and 
detail drawings, accompanied by clear in- 
structions, tell worker every step to make 
and sequence of operations. 
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_— This final assembly rigging fix- 
relal ture enables men to work on many 
the levels at once while joining several 
the major assemblies into. completed 
stab. plane. Ladders extending down 
dorsal fin are so constructed that 
they can be swung over horizontal 
stabilizer and out of way while fin 
and rudder are lowered into posi- 
tion by overhead crane (see hinge 
details. ) 
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Although this wheel assembly 
weighs a quarter ton, one man can 
easily put it on landing gear hub, 
thanks to wheel dolly. This is 
typical of many types of handling 
equipment which speed Boeing pro- 
duction, 





engineering, and fabrication. Vastly in- 
creased orders for the Flying Fortré 
and previous plant expansion in separ- 
ated areas called for more design « 
tools and more detailed planning 
tools which were needed for productio; 
Problems which formerly could 
solved by personal contact could 
longer be handled. Instead of dri, 
hammer dies of the past, double a 
triple action deep draw dies came in 
use in the fabrication section, using hu 
mechanical and hydraulic presses. 
Jigs were built in batteries. New ay 
present, a deep draw die makes 0: 
part which is spot welded to the sk 


Vertical planers like this one speed pro- 
duction of dies for fabrication of “Flyin: 
Fortress” parts. Constant improvement 
dies is part of Boeing tooling program, 
seeking ways of making one die perfor 
several functions.” 





highly specialized machines, designed 
and built by Boeing, took their places 
along the production lines. Special 
pieces Of handling equipment were 
devised to expedite the moving of large 
heavy parts or assemblies. Through ex- 
tensive tooling, Boeing got into quantity 
proiuetion of the Boeing Flying Fort- 
ress. the ship which no less authority 
thar Gen. Arnold has called “the guts 
and backbone of our worldwide aerial 
offensive.” 

Frequently, in the process of manu- 
facturing an article, the determination 
of the amount to be spent on tooling is 
based on the following factors making 
up the cost of the finished part: Cost of 
the ‘ool, plus the cost of the labor which 
uses the tool, plus the amount of mate- 
rial wasted, totaled, then divided by the 
number of parts which are required io 
mauufacture the finished product. Boe- 
ing has gone even further. It has been 
determined that this fabrication cost 
frequently used in computing the cost 
of the part represents only 20 percent 
of the total labor cost of producting the 
plane. The remaining 80 percent is the 
time required to assemble the parts into 
the finished * aircraft. Consequently, 
anything which tooling can do to shorten 
the amount of assembly time required 
for each Flying Fortress results in 





speedier production at a lower labor 
cost per ship. If the tooling cost seems 
higher than the part itself might justify, 
but the assembly time is reduced, the 
tool is scheduled into production. 
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One typical example of this is the 
method of making the doors to the ship. 
Former practice was to rivet about 40 
pieces together making the door. At 

(Turn to page 221) 
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Fig. 2. Photo vs. pictorial drawing (above and opposite page). In these views of fuse- 
lage “half-shell” section, clarity of detail is obviously superior in the pictorial sketch. 











Theory and Technique : 





B y GEORGE F. BUSH, Assistant Professor of Graphics, Princeton University 


Increasingly favored on aircraft production lines, perspective engi- 
neering illustrations are both supplementing and replacing ordinary 
blueprints—thus creating a wide demand for personnel trained to 
execute these drawings. First of a series on graphical projection 


fundamentals, this article details 











gone DRAWINGS and sketches, em- 
ploying isometric, oblique, and per- 
spective projections, are superior in 
the average case to the conventional en- 
gineering drawings using orthographic 
projection, in so far as immediate 
shape-description is concerned. They 
can reveal at a glance the essential 
shape and the basic component parts 
of an object. And to read them re- 
quires little or no training. 
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As an example, Fig. 1, a freehand ap 

perspective of a hydraulically-operated ter 

tank brake for an Army light tank, the 

can easily be read “out in the field” m 

by maintenance, installation, repair, or : 

assembly groups of the United States “s 

Army, yet many of these readers have tne 

° P a never been formally trained to read 3 
one-point perspective principles. scatiasneiives taeilian e 
In these days of total war, when, for ‘ 

the first time, women are entering an‘! “ 


succeeding in fields of labor former!’ ; 
oecupied solely by men, the role of tlic 7” 





Because of these advantages, the spot- pictorial drawing and sketch assume; Pa 
light of industry and the armed serv- greater significance. Co 
ices has been focused on_ pictorial It is apparent that, pacing the ir- 7 
drawings and sketches. For the semi- creasing demand for more and mo! 7 
skilled and unskilled workers, which pictorial sketches and drawings, we no‘ 7 
industry and the armed services must find an increasing demand for person» ‘ 
now somehow use to achieve the vic-_ skilled in the making of such drawing of 
tory, can easily read this type of en- and sketches. The supply of suc! ” 
gineering drawing, although they may _ skilled persons has always been sub Pr 
not know how to read the conventional ascien See asia aoe " 
engineering drawing. prepared by Mr Bush for sarily’ Pabtioaties. vid 
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normal. It is no small wonder, then, 
that the aviation industry, for example, 
is in erying need of trained personnel 
who can draw and sketch perspective 
illustrations. 

It is hoped that this series of articles 
will, first of all, help fill this aching 
void of skilled makers of pictorial 
(perspective) drawings and sketches by 
supplying sound theory with practical 
applications in a clear, brief, and sys- 
tematic manner. And, secondly, that 
the new methods described herein will 
attract, and not scare off, those indi- 
viduals whose first love of a subject is 
killed by an unnecessarily complicated 
theory and application. 

All comments and suggestions, par- 
ticularly those relating to further appli- 
cations of the ideas presented here, will 
be greatly appreciated by the author. 

Of all the pictorial projections, per- 
spective is the only one which will rep- 
resent the object without distortion. 
Common perspective will represent it 
as seen by one eye of the observer; 
exact perspective as seen by two cyes. 
This freedom from distortion is one of 
the main reasons for using this type 
of projection in making the pictorials 
now playing an increasingly useful and 
Important part in our wartime and 
(later our peacetime) production. 
Photographs may or may not pro- 
vide the same pictorial clarity of the 
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drawing or sketch. Certainly, in 
a large number of cases they will be 
found unsatisfactory, even after ex- 
tensive retouching and doetoring, be- 
cause they lack either the clarity of 
outline or the simplicity of a smart 
line-sketch. It is true that a photo- 


Lower brake shoe—-- 


Glenn L. Martin Co. photo 


graph can be made more quickly, but, 
as exemplified by Fig. 2, it will be 
found generally unsatisfactory, because 
shadows often obseure important parts, 
lughlights often emphasize unimportant 
parts, non-essential parts may be 
shown, and details may be lost. 


__-- Brake back plate 


_- Brake lining 


_ Brake spring pin 


Upper brake shoe 


USA Ordnance phote 


Fig. 1. Perspective sketch of hydraulically-operated tank brake. 
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ig. 3. This view of steam, wa electrical conduits in trench under an airera 
Fig. 3. This vi f st , water, and electrical conduits in trencl l raft 
plant offers example of how parallel lines converge to distant point in perspective. 
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PP—Picture plane 


HP—Horizon plane 
perpendicular ) 


(mutually 


V—Vertical plane 
GP—Ground plane 


H ... L—Horizon line (parallel 
to HP) 


G@ .. . L-—Ground line (intersec- 








Fig. 4. Fundamentals for the- 
ory of perspective projection. 


tion of HP & PP and GP 
& PP) 


SP—Station point (an eye) 
VP—Vanishing point (a point to 
which parallel lines of a 


set converge) 


CV—Center of vision (point com- 
mon to HP, PP, and V) 





















Practically every one knows from 
observations in nature that para'le 
lines—horizonta] ones, let us say—vil] 


ecnverge at a distant point. An exim- 
ple of this phenomenon is given by fig, 
3, in which it is evident how all ‘he 
horizontal lines which are paralle|— 
lines like the overhead water pipes, ‘he 
suspended steam mains, the edges of 
the side wall and floor—converge ti. a 
point. 

This point convergence of horizon.al, 
parallel lines is also shown by Fig. 4, 
which likewise graphically  indiecztes 
the definition of the word “perspective” 
(ie., to see through). The box, rest- 
ing on GP, is “seen through” PP. ‘She 
interception of the object, by the /P, 
is the perspective view of the object. 
Fig. 4 also shows that the PP, I/P, 
and V are all mutually perpendicular, 
Since V is vertical, PP is vertical, since 
HP must be horizontal. The observer 
stands on GP, which is horizontal, and 
one eye is SP, in HP and V. GP and 
HP are assumed always parallel, so 
that HZ is the intersection of HP «and 
PP. The horizon lies in HP far beyond 
PP, GL is the intersection of GP and 
PP. Unless otherwise indicated, the 
PP will always stands between SP ani 
the object. 


One-point Perspective 


The simple case of one-point, or par- 
allel, perspective, in which the x-z 
plane of the object is in PP, is shown 
by Fig. 5. As is eommon practice, the 
perspective is there drawn under the 
top view in the space which the front 
view in orthographic projection would 
normally occupy. The end and top 
views of Fig. 5 show the box on GP, 
and the SP located at HL elevation to 
the left of the object. 

In Fig. 5 showing construction for 
one-point perspective two methods are 
explained. Method 1 is termed the 
“piercing point” method while Method 
2 is termed the “vanishing point” meth- 
od. The superiority of Method 1, for 
the general ease, will be established. 

If the construction under Method 1 
has been accurate, it will be found that 
all horizontal parallel lines, like AB, 
CD, EF, and GH, will converge at VP 
on HL, and that VP lies on a perpen- 
dicular to PP (in the top view) drawn 
from (SP)*. This VP is the vanish- 
ing point which must first be deter- 
mined if Method 2 is used. 

Comparison of Methods 1 and 2 
definitely shows that in one-point per- 
spective the advantage lies with Meth- 
od 1, and as will be demonstrated later, 
this method is better for the geneval 
ease. The reason for this is, chie''y, 
that it is not necessary to locate VP in 
Method 1. Strength of this advantize 
will become apparent in the solution 


(Turn to page 125) 
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A LEADER IN HIGH SOCIETY! The 
famous Lockheed P-38, popularly des- 
ignated as the Lightning. This fighter 
climbs spectacularly to ward off hostile 
aircraft before they reach their goal. It 
has already seen service on many fronts. 
Every day more and more of these ships 
are rolling off Lockheed production 
lines for service with the United Nations. 
The Lightning is extremely maneuver- 


The BF Coodwich Hirplane of the morte 


LOCKHEED LIGHTNING 


able, has great speed, and an un- 





matched rate of climb. That’s why B. F. 
Goodrich, manufacturers of Silvertown 


Airplane Tires and 
Expander Tube 
Brakes, nominate the 
trim P-38 Lightning, 
designed and built 
by Lockheed, as‘‘The 
Plane of the Month.” 
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Ameripol reaction when subjected to heat is just 
as important as its resistance to cold. It is supe- 
rior to natural rubber in resistance to heat. 
Compounds designed to provide maximum heat 
resistance placed in an oven for 3 days, at 212° 
F., showed decrease in elongation of only 20 to 
25%, an increase in tensile strength of 15 to 20%, 






Performance tests which put Ameripol parts through the gruel- 
ling strain of hour-after-hour operation are gauged and recorded 
in the B. F. Goodrich laboratories. They give the same flexing as 
in actual use. Ameripol parts under tests of 75,000 to 150,000 
cycles show no appreciable wear or distortion. 
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ME RIPOL the B.F. Goodrich synthetic rubber, has propery 


of great importance to aircraft performance! 












Tensile strength is de- 
termined on this preci- 
sion tensile gauge. The 
tests show that a 1” strip 
of medium hard Ameri- 


pol stock, stretched to 
2” and held for 10 min- 
utes, showed only 3.1% 
retained elongation. 


Ameripol compound 
placed in a refrigerated 
vault and subjected to sub- 
zero temperature of 
—50° F. for as long as one 
week MAINTAINS its 
NORMAL flexibility. It 
can be bent toa 180 degree 
angle around a 3%" rod 
while still at—50° F. with- 
out checking, cracking or 
breaking. Actual opera- 
tion tests at—50° F. by 
aviation authorities reveal 
the same results. 





























Amerlpol compression 
tests under the exact- 
ing gauges of an Olson 
Compression Machine 
graphically show 
Ameripol’s ability to 
withstand severe shock 
and strain. 
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SOME OF THE USES OF 
MERIPOL ON AIRCRAFT / | 


FUEL HOSE 


B. F. Goodrich Fuel Hose is 
made with a synthetic tube and 
cover, and two braided inserts. 
The synthetic rubber is gasoline 
resistant, and prevents peeling 
and swelling. (Ordinary hose 
should never be used for gaso- 
line, since gasoline attacks the 
interior, causing it to crumble 
and clog the fuel system with 
small particles of rubber.) 





SPONGE PRODUCTS 


Sponge Tubing finds its greatest 
use and is most generally reconi- 
mended as an insulating mate- 
rial where rigid insulations are 
hard to apply, are impractical 
and unsatisfactory. Sponge 
Cord is used chiefly for Gaskets, 
Shock Absorbers, Windlace, 
and various types of Seals. If 
Sponge Slabs, Tubing or Cord 
will not satisfactorily serve your 
purposes, Sponge in special 
molded shapes can be supplied 
to meet exact specifications. 








HUNDREDS OF EXTRUDED 
SHAPES AVAILABLE 


By | 4 On| ; 
é | These cross-section drawings 




















‘ illustrate the complex shapes 
ie and designs B. F. Goodrich can 
produce by the extruding proc- 
4 ae Vas ess. We can produce any shape 
practical by the extruding proc- 
i ; = ess up to almost any desired 
Z Om length. For further detail and 
i) \~ illustrations of other designs, 
write for ““Rubber Guide Book 
for American War Industries.” 
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of problems where the JP is so dis- 
tant that special methods must be re- 
sorted to in order to complete the pro- 
jection by this method—or in advanced 
perspective projection where special in- 
clined VP’s must first be found, some- 
times by trick solutions which purport- 
edly represent a simplification of a ra- 
ther complex construction. Also, in 
advanced perspective projection, in- 
yolving worm’s-eye and bird’s-eye views, 
the advantage of Method 1 is indispu- 
table. 

In some eases, such as those in which 
there are a large number of lines in 
the parallel line-set, Method 2 may be 
found more applicable for a particular 
vp. A combination of Methods 1 and 
29 may often prove the simplest solu- 
tion. It is true that Method 1 requires 
the location of the end view of SP, but 
this is always a simple matter, because 
| this end view is always near PP. 

Finally. the fundamental nature of 
Method 1 has been clearly established 
in one-point perspective where, by de- 
velopment of the two methods, the VP 
of Method 2 was deduced from Method 
1. As will be learned from subsequent 
treatments of other perspectives, this 
deduction is always possible. Since a 
combination of Methods 1 and 2—let 
us call this combined approach Meth- 
od 1-2—may sometimes prove best, both 
methods will be explained in detail in 
the theory. 

In Method 2 it is always necessary 
to find VP. The following principles 
may be used to deduce the location of 
the VP in some eases. Method 1 ean 
be used not only as a check on these 
locations but also to deduce the loea- 
tions of the VP in the remaining eases. 

Principle 1—The perspective projec- 
tion of a point is the intersection of the 
perspective projections of two lines 
through that point. 

Principle 2—Kach set of parallel 
lines in space has its own VP, which 
is located from points where sight lines, 
parallel to the set, pierce PP. 

An application of Principle 1 has 
heen indieated in Fig. 5, under Method 
2, items 2 and 3. Referring to Fig. 5, 
the perspective projection of the point 
A is the intersection of the perspective 
projections of,-say, the two lines AB 
and AF through point A. The perspec- 
tive projection of AB is a perspective 
from B to VP and the perspective pro- 
jection of the line AE is on a vertical 
line dropped from A’’. The intersee- 
tion of these two line perspectives is 
¥. 

Regarding a general application of 
Principle 2, the locations of VP in all 
cases has been tabulated in Table 1 on 
page 349, 

————— 


Referring to Table 1, condition I 
(1) has already been demonstrated, for 
example in Fig. 5 under Method 1. As 
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MANUFACTURING SECTION 


















































methods 


Method 1. 
Piercing point method 


1—Draw end views of PP, SP, 
and the box (if necessary). Posi- 
tion of SP, in relation to the box, 
is assumed known, i.e., the dis- 
tance that SP is in front of PP, 
or (SP)™ to CV. In the end 
view, (SP)® will be the same dis- 
tance from the end view of PP, 
and in HD, 

2—Determine in the top and 
end views where sight lines (from 
SP to points on the object) pierce 
PP. For example, the point A’T 
is where a sight line from (SP)* 
to A, the back, upper, left corner 
of the box, in the top view, pierces 


Method 2. 
Vanishing point method 


1—Determine the VP. In this 
case, it will be in HZ where the 
perpendicular from (SP)? to PP 
intersects HL, as was deduced by 
Method 1. 

2—Using top and end views, 
determine the perspectives of, say, 
all horizontal, lines of the box. 
Recall from Method 1 and Fig. 
4 that these perspectives run from 
PP piercing pts. back to VP in 
AT. 

For example, since the front 
face BOGF of the box is already 
in PP, B® is where a line, con- 
taining the horizontal line AB, 
pierces PP. The perspective of 
this containing line is therefore 
drawn from B? to VP. 





Fig. 5. One-point perspective by two 
(front of object in PP). 


4 
- 


PP, in the top view; and the 
point A’® is the corresponding 
piercing point in the right end 
view of PP. 

3—Using the piercing points 
obtained in 2 (above), determine 
the perspective views of points on 
the object by *projecting down 
from the top view of PP and over 
horizontally from the end view of 
PP. For example, where a _ ver- 
tical projection line from A’? in- 
tersects the horizontal projection 
line from A’® is A¥, the perspec- 
tive view of point A of the box. 

4—Determine enough perspec- 
tive views of other points on the 
object to determine its complete 
perspective. 


3—To find points on these line 
perspectives, find in the top view 
where sight lines to the points 
pierce PP. Where a vertical pro- 
jection line from these piercing 
points in the top view intersects 
the perspectives found in 2, imme- 
diately above, is the perspective 
of the point. For example, to 
find A? on the above containing 
line, drop a_ vertical projecting 
line down from the top view of 
the point where the sight line 
from (SP)™ to A™ pierces PP. 
The intersection of this vertical 
projection line with the perspec- 
tive found in the example in 2, 
immediately above, is A?. 

4—In a similar manner deter- 
mine enough perspective views of 
other points to complete the ob- 
ject in perspective. 








there shown, AB is a horizontal line 
perpendicular to PP, hence its VP is in 
HL and V. Condition I (2) with the 
line-set parallel to PP, indicates that 


the IP is in HL but an infinite dis- 

tance to the right or left. Hence, the 

perspective projections of all lines par- 
(Turn to page 349) 
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lHow do you know it can’t be done? 


| 
} 
i 
i 
H 


‘] man or a company. 








® Behind the aviation industry’s mag- 
nificent war production record you'll 
find this potent factor: the knack of 
finding the right source to do a tough 
job. 

This “right source” may be a 
In either case, 


| the big requirement is Know How— 


coupled with an :ngrained resource- 
fulness that answers a challenge of 
“It can’t be done” with a successful 
product or operation. 


Those specifications fit TUBE 
TURNS. Our field is Forging—or, to 
be exact, difficult forgings. Aviation 
engine manufacturers have “tossed 
us the ball’ on hard-to-do forging 
problems and we’ve scored each time 
—with habitual precision, speed and 
dependability. 

There’s a reason. Tube Turns has 
earned a unique reputation in forging 
circles over many years for perform- 
ing seemingly impossible jobs. With 





Try Tube Turn 


our own exclusive methods and eq 
ment, we are producing many for 
specialties that originally were ti 
nuts to crack. 

This background of forging 
genuity, plus our extensive facili 
may be of value to your compay. 
you have a war-time product 
forging question that stumps | 
possibly we can help. We urge 
to investigate at once. There i 
obligation, of course. 


Specialists in producing aifl 


precision forgings from «ati 


steels, aluminum, and other m¢ 


nd etl 
y forg 
re te 


reing 
facili 
pany. 
uct 4 
nps 
urge 
ere ii 


i Contracts 


Legal Requisites for Labor Standards 
In the Aviation Industry 


Resume of two basic labor laws—the Walsh-Healey 
Act and Wage-Hour Law—detailing the definition 
and extent of their applications in the aviation field. 


rp wo Laws that set up labor stand- 
ID ards applying to the aviation in- 
dustry are the Walsh-Healey Public 
Act and the Fair Labor 
Standards Act, commonly ealled the 
Federal Wage and Hour Law. 

The Wage and Hour Law applies to 
employees engaged in interstate com- 
merce or in the production of goods for 
interstate commerce. Unless specifically 
exempted by the Act, all such employees 
must be paid not less than 30c. an hour 
and not less than time-and-a-half regu- 
lar pay for all hours worked beyond 40 
a week. There is, of course, no limita- 
tion on the number of hours employees 
may work, provided “overtime begins 
at 40.” 

The Walsh-Healey Act, passed June 
30, 1936, applies generally to govern- 
ment contracts for materials and sup- 
plies in excess of $10,000. This Act 
fixes standards of maximum hours, over- 
time compensation, child labor, and 
safety and health, and it prohibits the 
employment of convict labor in the 
fulfillment of contracts covered by the 
Act. 

Minimum wages required under the 
Walsh-Healey Act are those which the 
Secretary of Labor has determined to 
be the prevailing minimum wage for 
specific industries in particular loeali- 
ties. So far such wage determinations 
have been made for some 56 industries 


iwith wage rates ranging from 30 to 70c. 


an hour. In no ease are these minima 
lower than those established under the 
Fair Labor Standards Act. 


Since Dec. 29, 1938, the minimum 
wage for aircraft work subject to the 
Walsh-Healey Act has been 50c. an 
hour. This rate applied to: Work on 
military airplanes; commercial  air- 
Planes of 5,000 lb. gross weight or over; 
and engines, propellers, parts, and ac- 
cessories. An amendment to this wage 
determination, effective Nov. 18, 1941, 
excluded commercial airplanes under 
5,006 Ib. gross weight, the engines and 
Propellers therefor, and also the para- 
chutes, instruments, and radios. <A 
further amendment, effective May 7, 
1942. brought the following products 
Within the scope of the definition cover- 
- ihe aireraft manufacturing indus- 
Ty: 

Light commercial aircraft, en- 
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gines and propellers for such air- 
craft; parts and propellers for 
light commercial aireraft and their 
engines; and propellers, gliders, 
and specialized servicing equip- 
ment. 


This last amendment excluded from 
the scope of the definition such com- 
modities as: Fabricated textile prod- 
ucts; electrical and radio equipment; 
rubber products; machine shop prod- 
ucts and machinery; miscellaneous 
products such as cameras, fire extin- 
guishers, first aid equipment, gaskets, 
instruments; lavatory equipment and 
lighter-than-air craft. 

This same wage determination per- 
mits the employment of apprentices at 
less than the 50c. hourly minimum if 
their employment conforms to the 
standards of the Federal Committee on 
Apprenticeship. 


ASIC STRAIGHT-TIME hours of work 
B under the Walsh-Healey Act are 
8 in any one day or 40 in any one 
week. Overtime is permitted, of course, 
if time-and-a-half of the basic rate is 
paid for all hours worked beyond these 
limits. For example, an employee 
whose total work-week consisted of four 
10-hr. days would be entitled to 8 hr. 
at time-and-a-half under the Walsh- 
Healey Act. But under the Wage and 
Hour Law, which makes the work-week 
its standard, he would not be entitled to 
such overtime, since his hours of work 
in that week did not exeeed 40. 

Where an employee worked, let us 
say, five 10-hr. days and one 5-hr. day 
during a week, he would be entitled to 
15 hr. at time-and-a-half under either 
law.* 

In general, the Walsh-Healey Act 
prohibits the employment of boys under 
16 and girls under 18 years of age. 
Until further notice, a special exemp- 
tion permitting employment of girls be- 
tween 16 and 18 years of age in the 
fabrication of metal products (ineclud- 
ing non-ferrous metal products) is 
effective. These girls, however, may not 
work more than 8 hr. a day and may 


1. Employers who enter into certain col- 
lective bargaining agreements with their em- 
ployees pursuant to provisions set forth in 
the Fair Labor Standards Act, may employ 
them up to 12 hr. a day or 56 hr. a week 
without the payment of time-and-a-half for 
overtime. 


not work between 10 p.m. and 6 a.m. 
All eonviet labor is prohibited. 

The Walsh-Healey Act requires that 
goods supplied on a government con- 
tract be manufactured or handled under 
safe and sanitary working conditions. 
In loeations where state laws establish 
safety and health standards, observance 
of such regulations will be taken as 
prima facie evidence that employers 
are in compliance with these provisions 
of the Walsh-Healey Act. 

Not only the aviation industry but 
many others are now largely given over 
to production of war materials, and 
this has meant that a great many em- 
ployers are subject to both the Wage- 
Hour and the Walsh-Healey Laws. The 
agencies charged with enforcing these 
Acts cooperated closely in the past. To 
further facilitate the work of adminis- 
tration and enforcement, the two 
agencies have been merged under an 
order of the Secretary of Labor. Now 
called the Wage and Hour and Public 
Contracts Divisions of the U. 8. De- 
partment of Labor, the combined divi- 
sions are directed by L. Metealfe Wall- 
ing, the present head of the Wage and 
Hour Division, who was also the first 
and only Administrator of the Publie 
Contracts Division. 


XCEPT IN THE CASE of certain De- 

fense Production Associations, the 
Walsh-Healey Act requires that every 
contractor be a manufacturer of, or a 
regular dealer in, the materials or 
supplies to be furnished under the 
government contract. Where a dealer 
has a manufacturer deliver goods 
directly to the federal government, he 
will be considered an agent of the 
manufacturer, and the latter’s em- 
ployees will be subject to the provi- 
sions of the Walsh-Healey Act while 
they are engaged in any operation 
necessary to fulfillment of a Govern- 
ment contract above $10,000. 

In eases where a manufacturer buys 
materials or parts to be used in pro- 
ducing the commodity called for by 
his contract and it is a regular prac- 
tice in his industry to purchase such 
supplies and not to manufacture 
them, the work performed by the 
vendor is not subject to the Act. For 


(Turn to page 319) 




















Strength Properties 
Of Plexiglas 


Part I 


By W. F. BARTOE 
Chief Physicist, Rohm & Haas Company 


Through searching tests of Plexiglas, aircraft designers and engineers 
are guided to the most effective applications giving the most efficient 
service. Herein are detailed basic and impact-strength factors. Con- 
cluding article will cover tensile and flexural strength. 





ONSIDERATIONS OF STRENGTH—im- 
Ge pact, tensile, and flexural—are 
primary in designing Plexiglas applica- 
tions for aireraft structures. Here, in 
Part I of this two-part article, we shall 
diseuss fundamental strength factors 
and impact-strength tests and results. 
And in Part II (to appear in February 
AviaTION) we shall deal with tensile 
and flexural tests. 

First off, in testing the strength 
characteristics of Plexiglas the follow- 
ing factors must be considered : 

1. Temperature: Plexiglas is a thermo- 
plastic resin and, as the term implies, 


725 





its properties vary with temperature. 
Some thermoplastics are quite brittle at 
freezing temperatures. Practically all 
of them are relatively soft and pliable 
at the temperature of boiling water. 
Plexiglas, because it contains no plas- 
ticizer and because of its inherent physi- 
cal structure, loses relatively little of 
its strength at low temperatures, and 
also resists slightly higher temperatures 
than other types of thermoplastics be- 
fore softening. 

Even so, temperature changes affect 
its mechanical properties more so than 
similar changes would affect the prop- 






















© fol 
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the 
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ent 

cal 

exp 

any 

erties of metals, wood, glass, and other fi ber 

construction materials. Range of ten: kep 

peratures to which Plexiglas will |:ji °°” 

subjected during service should def-fme "4 

nitely be borne in mind when planning A 

an installation. stuc 

2. Thickness: Strength of any Plex: affe 

glas section will also depend on thick- J “"° 

ness of the material, and behavior oi fm 

Plexiglas in this respect is not espe jm ™# 

cially different from that of other resil- i * 

ient materials. In the following sec: !! 

tions, wherever pertinent data on the 

effects of thickness on strength charae- h 

teristics are available, the nature ani let 1 

extent of these effects will be considerel ats 
in detail. we 

3. Size and Shape: As with thickness, Mm ?? 

the size and shape of a piece of Plexi ha 

glas often influence its strength. In “a 

general, behavior of Plexiglas of various (A 

sizes and flat shapes is approximately be 

the same as might be expected with Fan: 

x 






other moderately flexible material: 
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Here again, wherever significant, effects 
ot size and shape of a test sample will TABLE | 
be covered in greater detail in hope Thickness Bullet Impact Falling Ball Bag of Shot 
that the results of these tests will be of 060i eee 1.5 ft-lb. 33 ft-lb, 
| value in predicting the service that can am 13 ft.-lb. 3.7 ft.-lb. 78 fi.-1b. 
be expected in o given tmetaVation . 250 in. 24 ft.-lb. 9.5 ft.-lb. 217 ft.-lb. 
Curved Plexiglas shapes, especially MOM saderers 23.0 ft.-Ib. 
those in which the material is stretched ae = Eas 
to uny appreciable extent, offer a dif- 
ferent problem. Stretching Plexiglas 
apparently sets up a “grain” in the 
direction of the stretch. A quantitative 
expression of this effect has provided 
data on the relation between tensile SHAPE. OF NOTCH (Charpy Sample) IMPACT STRENGTH 
strength and the direction and amount (in Foot Pounds) 
5. of pre-stretch of the test samples. The 
datz shows that, in a flat unstretched 
piece of Plexiglas, the relative position 
of the test samples on the flat cast sheet 
makes no significant difference in tensile 
strength, i.e, there is no such grain in 
flat, unstretched Plexiglas. 0.150°>| |k- i 
4. Pre- Conditioning: With many 
thermoplasties, age, conditioning, and a. 3 Notch filed only------------: 49 
previous history of the test sample ma- an” | 
terially affect the strength characteris- 
ties. Fortunately, none of these factors 
have too great an effect on Plexiglas, 
hoth because no plasticizers (which may 0.1504>| |e- | 
evaporate or leach out) are used in its 7 
manufacture, and because it absorbs Cc Radius at/ 7 0.500" 
very little moisture. Permanence of its apex 2.0)" 0.10 “ 
high transparency in the face of severe 
weathering and sunlight has already 
been demonstrated. 
| 5. Rate of Straining: As with almost to4* >| |-- 
all materials, the rate at which the test us 
sample is deformed will affect the result Soa"--1 
of any strength test or the service which 
may be expected of the material. In the 
following sections on impact strength, 
‘tensile strength, and flexural strength 
| the extent of this effect is detailed. 
' 6. Other Factors: In addition, there 


168 ft.-lb. eueckapaee; WS  j§.. eemmeaay 











TABLE II 




















Radius Q075" Notch sanded and polished.._.38 
















































i : i ; TABLE III 
enters into any discussion of the physi- ‘i ‘ite 
: . Cherpy Maximum 
cal properties of Plexiglas, the usual Condition of Tension Surface Impact Strength Flexural Strength 
experimental variables encountered in A. Polished to remove scratches. ............cccccecceees 3.2 ft.-lb. 13,750 psi 
any series of tests. Even when the num- = . ecch sk. cust eve esl asses isa a 2.9 ft.-Ib. 13.600 psi 
: . Passed through planer so that scratches are parallel to 
other ber and extent of these variables are MG GREEN > ao. e cca aie ado nds wae nccencuausees duenee 3.4 it.-lb. 13,400 psi 
tem kept to a minimum, there still will be D. Passed through planer so that scratches are perpendicular 
: Q ‘ ake ° Cris Teter CANON Soe: 65 a er ow ho Rs Wa eee anaee 3.1 ft.-lb. 13 ,300 psi 
ill be — slight random variations mm the E. Sanded on helt sander so that scratches are all parallel to 
defi- individual test results. NR NR a 5S os me oo as o's ceca ot wee eueneee 3.5 ft.-lb. 13,500 psi 
mart Although the data in the following F. Sanded on belt sander so that scratches are all at 45-deg. ‘ 
° tiie ~~ t | dail angle to long dimension..............-.-++e+se+eseees .O ft.-Ib. 12.800 psi 
study are subject to the errors which G. Sanded on belt sander so that scratches are perpendicular 
Plexi: affect all physical measurements, thev to long dimension...........66-seeeee cece sree seeeeee .6 ft.-lb. 9,530 psi 
ai are 1 th t wh to 3 di H. Tension side sanded so that scratches are parallel to long 
thick- nore an accura e enoug oO indl- dimension, compression side sanded so that scratches are 
or of cate general principles and orders of perpendicular to long dimension..................2--- .2 ft.-lb. 13,000 psi 
—— : Tension side sanded perpendicular, compression side 
o ot « -_ 
espe magnitude. They are oer tainly — sanded parallel to long dimension. ..............++00+- .6 ft.-lb. 9,300 psi 
resi: ee @¢curate than most service conditions . Sanded on belt sander so that scratches were perpendicular 


will ever require. to long dimensions, then resanded sv that scratches were 


y Set parallel to long GiMENSION. ...cccccccscccescccccesicess .3 ft-lb. 13,100 psi 
n the . Sanded on belt sander so that scratches are perpendicular 
narat Impact Strength to long dimensions, then coated with one heavy coat 
auecail I . . : = thylene dichloride-Plexiglas solution.................. .2 ft. lb. 13,000 psi 
n considering im o pea . -_ , 
2 and ied pact strength, first . Same as K, except two medium coats ethylene dichloride- 


let us note the values. All measurements Piexiolas scliitioncscc0. 2 coc cas os Paes donee ec .9 ft -lb. 13,000 psi 
in the following table were made at 
approximately 25 deg. C. 


dered 








kness, 


Plexi: Charpy (unnotehed bar)...... 3 to 4 ft.-lb. ; 
-— (ASTM test method D-256-41T) In both the Charpy and the Izod through which the pendulum travels 
ariel Charpy (notched bar). . ‘piiseatey ft-lb. methods for measuring impact strength, after breaking the sample is used to 
patel ME 20d... 24... 0.2 to 0.4 ft-lb. (ASTM test & pendulum of given weight and radius measure its residual energy. The im- 
th method D-256-41T) is allowed to drop through a given are pact strength (energy required to break 
wl Falling it) ore 0.4 to 0.6 ft.-lb. (on 3 in. } ce k } . i ] Th } a ] : 5 l tl — t 
wink x} in. x 125 in. samples) to break the test sample. e are the sample) is equal to the energy o 
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CUE DRIVING TIME IN HALF! 


In today’s battle of production, prob- 


ably more workers are armed with screw 
drivers than with any other single tool. 

Think how many workers in YOUR 
plant are driving screws ... and how 
much time and labor would be saved if 


you could help them to drive screws twice 
as fast! Chances are you CAN! Hundreds 
of plants have done just that, by switch- 
ing to Phillips recessed head Screws. 
The scientific centering of driving force 
in the Phillips Recess eliminates all the 


é PHILLIPS sc SCREWS 


Your Screw Driver Army 
on the DOUBLE QUICK 


handicaps to speed: the fumbling, wobbly 
starts... skidding drivers... re-driving of 
slant-driven screws ... removal of broken- 
head screws ... reclaiming of marred 
parts. Fast, faultless driving becomes 
automatic, even for “green hands.” Power 
driving becomes practical for most jobs. 

They cost less to use! Compare the cost 
of driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
... that it actually costs less to have the 
many advantages of the Phillips Recess. 


WOOD SCREWS = MACHINE SCREWS °* 
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__ KEY TO FASTENING 
AND ECONOMY 
_ The Phillips Recessed 


‘was scientifically engine 


afford: _ 





the pendulum blow minus the residual 
energy of the pendulum. 

Difference between the two tests lies 
jn the method of mounting the sample. 
In the Charpy, the sample is held hori- 
gontally and supported at both ends 


KEY TO GRAPHS AND TABLES 


Tensile Strength 
Graph M7 


Flexural Strength 
Graph M14 


Impact Strength 
Graph M1 
Graph M2 
Graph M3 
Graph M4-5 


Factor 


. Temperature 


Graph M8 
Graph M9 


2. Thickness 
. Size & shape 


Nee ee ne et Cee ee oe ee 
2s “ oe Sa . ais 


ET ER ES 


but not clamped. The sample may or 
may not be notched, as specified. In the 
Izod, the sample is held vertically and 
only the lower end is clamped. To 
prevent any significant shearing effect, 
a V-shaped notch is cut in the Izod 
semple so that it will always break at 
that point rather than in the support. 

The falling ball test more nearly 
simulates actual service conditions. A 
steel ball is held by an electromagnet 
directly above the sample and can be 
dropped simply by breaking the elec- 
trical cireuit. The ball is dropped from 
successively greater heights until the 
sample is broken, and the weight of the 
ball multiplied by the height of fall 
gives the impact required to break the 
sample. 

In this test, conducted in our labora- 
tories, the test sample is laid on a sub- 
stantial metal frame which supports it 
all along its edges. Bolting the sample 
rigidly into this frame might affect the 
results to some extent, but probably not 
significantly in this test. In bullet im- 
pact tests, however, where the velocity 
of impact is of a much higher order of 
magnitude, clamping the Plexiglas in a 


“frqme is necessary to reduce vibration 


and.to simulate service conditions. Data 
follow. 4; 

Temperatitée : Impact strength of 
Plexiglas is less affected by temperature 
than some of its other properties. As 
graph M1 indicates, Charpy tests show 
that the impact strength value remains 
almost identical for temperatures rang- 
ing from —65 deg. C. to +70 deg. C. 
for both notched and unnotched sam- 
ples. Graph M2, drawn from falling 


. Age & preconditioning 
5. Rate of straining Table I 
pc Ce CN oon ko 5h cece 

shape of notch 
surface condition 
depth of scratch 
pre-stretching 
orientation on sheet 


Table II 
Table III 





Graph M6 


Graph M10-11 
Graph M12 


Graph M15 
Graph M16 


Table III 
Graph M6 


Table IV 
Graph M13 








ball test data, shows greater variation 
between the values obtained at various 
test temperatures, but there is no indi- 
cation that low temperatures cause an 
embrittlement in Plexiglas similar to 
that found in other types of plastics. 

Thickness: Graph M3 shows the rela- 
tion of impact strength to thickness for 
a 3 in. x 3 in. area of Plexiglas. Spot 
tests show that this typical impact 
strength-thickness curve may be pro- 
jected to apply with reasonable accuracy 
to thicker sheets of Plexiglas. 

Size: Resilience of Plexiglas naturally 
enables larger areas to withstand higher 
impacts than smaller areas. Graph M4 
shows this effect for several areas of 
Plexiglas. 

Shape: In Graph M4, data is shown 
for different shapes of Plexiglas, all 
144 sq.in. in projected area. The curves 
are deceptive to some extent, however, 
for several reasons. For example, while 
the curves for the flat disk and for the 
hemisphere are close, they do not show 
that failures of the spherical sections 
were due to eracking rather than to 
shattering and that the spherical see- 
tions could withstand considerably 
harder subsequent blows without failure 
or penetration. Also, while the impact 














Charpy un-notched . 

















| TEMPERATURE 


Charpy, Bar Tests 





IMPACT STRENGTH 
Ss 


Test Samples 0.500"x 0.500" ‘(+0.005") 








impact Strength-Foot Pounds 














Charpy notched bar 
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“60 -40 


strength of cylindrical sections is prob- 
ably higher than that for flat disks, 
some of the differences shown in Graph 
M5 may be due to the fact that the 
cylindrical samples cannot be as firmly 
supported and, therefore, yielded when 
impacted during the tests. 

Rate of Straining: At first glance, it 
might appear almost by definition that 
in impact tests the full load is applied 
so nearly instantaneously that no appre- 
ciably different rates of application © 
could be tested. It is obvious, however, 
that a small bullet travelling at a high 
velocity and a heavy, flat weight 
dropped only one foot may apply the 
same load in foot pounds but that these 
loads would -be of entirely different 
intensity. Their impact energies would 
have to be absorbed at entirely different 
rates. : 
Since there are no established tests 
to measure such differences, admittedly 
arbitrary but logical extremes have been 
selected for the data in Table I. These 
figures are based on simple ballistics 
tests with bullets of different calibres 
and different muzzle velocities, on stand- 
ard falling ball tests, and on the bag 
shot test used in the laminated glass 

(Turn to page 135) 


IMPACT STRENGTH 
TEMPERATURE 


Falling Ball Tests on 3°x3" Square Samples 
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Two-Man Flight Chamber 


Model MR 80M serves to safeguard test pilots by acclimating them to altitude changes. 
Typical uses are preflight denitrogenation, classification of pilots, oxygen equipment instruc- 
tion and general development work. 

Fully controllable rate of climb (maximum F.P.M.—10,000; minimum F.P.M.—50) up to a 

maximum altitude of 80,000 feet constitutes the unusual capacity of this unit. The entire 
apparatus and all control mediums are included in this compact, convenient and completely 
portable installation. 
1, Externally controlled ventilation for prolonged indoctrination tests permits air bleeding 
up to 10 C.F.M. while altitude is maintained. A ten terminal electrical interconnecting pad 
| is provided for intercommunication equipment. Manometer, rate of climb meter and internal 
illumination are supplied. Oximeter and other measurement devices are adaptable. Evacu- 
ation is accomplished by a non-pulsating water seal pump, capable of handling pure oxygen. 
There are large ports for observation by operators. A removable bench allows pilots to 
exercise inside chamber and speed up the denitrogenation process. 





DIMENSIONS: OPERATION DATA: 
Clear inside space... 4’ wide x 4' deep x 6' high Motor‘drive—I10V, single phase or 220V, 60 cycle, 
Overall size of chamber, 3 phase. 


7' high x 5' deep x 7'8" wide Valve—2 way, 3 port, 90° hand-operated instan- 
Approximate weight 0... 2800 pounds taneous throw-over valve from dive to climb. 


MOBILE REFRIGERATION INC. 


- 630 FIFTH AVENUE ? NEW YORK, N. Y. 
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Denison DLSC2 oil-hydraulic presses 
have chalked up so many gains on 
so many war-production jobs that a 
similar unit for heavier work has 
been called for. So a 150-ton unit — 
the DLSC2-150—has now been added 
to the line. 


Exact tonnage-required for each task 

is obtained without adjustments ... 

because the ram movement and pressure are both precision- 

controlled by means of the hand lever or footpedal. (Yet 

stroke and pressure limits can be set, if desired). Release of 

the control lever returns the ram to the full-daylight or pre- 

set opening at once ... and positive locking prevents “drift”. 

DLSC2-150 is a fully-enclosed, self-contained press in a stream- 
lined frame, with ample toe-space. Maximum stroke 
—12 inches. Maximum vertical opening—42 inches. 


NOW AVAILABLE « 
150-TON CAPACITY 


HydrOlILic Press For Straightening 
and Assembling . . . DLSC2-150 




















Also available in 25, 50, and 100-ton 
units. Write for complete information. 


OPERATION 

Operation is extremely simple. The 

ram is held in place hydraulically 

when it reaches the upper stroke 

limit, and the pump and motor idle. 

using minimum horsepower. Down- 

ward movement of the control lever 

causes the ram to move downward at rapid traverse speed 

exerting minimum tonnage, until it contacts the work. Further 

downward movement of the control lever increases the tonnage 

in direct proportion to the pressure exerted on the lever. Upon 

release of the control lever the ram returns immediately to the 

pre-set upper stroke limit, or to the full-daylight opening. All 

principal moving parts operate in a bath of oil, reduc- 
ing wear and maintenance costs. 


4 


THIS FREE BULLETIN may point the way to 
better resulfs on many assembling, straighfen- 
ing and bending operations in your plant. It 
confains full details on the Denison line of 
HydrOlILic Presses — plus 12 pages of engineer- 


tl 


ing tables. Wrife for your copy today ! 


rl The DENISON ENGINEERING CO. 
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COLUMBUS, OHIO 
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DESIGNERS TURN TO 


STAINLESS 


When High Strength 
is Vital 





Heat-resistance for vital exhaust sys- 
tems is only one important require- 
ment for stainless steel in warplanes. 
Load-bearing parts that must be light 
need the great strength of the high 
tensile stainless steels—also their re- 
sistance to corrosion and abrasion. 
For example, ARMCO High Tensile 
Stainless saves precious weight in 
bomb shackles. Equally desirable, it 
assures split-second response to finger- 
tip controls because there is little 
danger of worn parts or of rust causing 
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a bomb to fall too soon or too late. 

For the same reasons, High Tensile 
Stainless is indicated for many other 
parts. These include shroud reinforce- 
ments, front tailstacks, nacelle as- 
semblies and armament turret frames. 

The chart tells why Armco High 
Tensile Stainless combines safe, sure 
operation with less weight. It can be 





























supplied in varying degrees of 
strength, depending on requirements. 
The minimum yield strength (p.s.i.) 
of full-hard Armco High Tensile 
Stainless is 140,000; three-quarter 
hard is 135,000; half-hard is 110,000 
and quarter-hard is 75,000. 

Do you make warplane parts where 
more strength with less weigh: is 
vital? Then consider using ARMCO 
High Tensile Stainless Steels. ‘ust 
write to The American Rolling Mill 
Co., 3331 Curtis St., Middletown, 0. 
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3 IMPACT STRENGTH 
vs. 
THICKNESS 
Falling Ball Tests 
A on 3"x3" Square Samples / 
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0250" 0300" 0350" 0400" 
Thickness in Inches 
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IMPACT STRENGTH VS. AREA 


Falling Ball Tests 


Temperature 25 Degrees C 


Thickness in Inches 
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IMPACT STRENGTH VS. SHAPE 
Falling Ball Tests 











Room Temperature 


o— 1342"diameter flat disk 





0.100 , 
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IMPACT AND 
FLEXURAL STRENGTHS 
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DEPTH OF SURFACE 
SCRATCHES 
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©— 12xI2" cylinder, 24" radius , .¢ 

—_—_——z spherical section A —_ 
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industry. This last test consists of drop- 
ping an 11-lb. bag of shot from sue- 
cessively greater heights until the sam- 
ple cracks. 

Other Factors: In Charpy tests on 
notched samples it has been found that 
the shape of the notch may affect the 
test result. Table II shows the effect of 
three common shapes of notch—all 
approximately the same depth—on the 
impact strength value obtained by the 
Charpy method. The data indicate the 
desirability of using a round-bottom 
fillet if the surface of the Plexiglas is 
to be broken by routing. 

Surface condition of Plexiglas, espe- 
cially the surface subjected to tensile 
stress, also affects its impact strength. 
The data in Table III were obtained by 
the Charpy method. Samples were cut 
from .500-in. thick sheet in bars of the 
proper length but approximately .010 
in. greater than the final width required. 
Remaining material was removed by 
machining in a planer, sanding on a 
helt sander, or by sanding and polish- 
ing, as indicated in the table. 

As the results with samples A through 
( show, impact strength of Plexiglas 
‘3 at its highest when the tension surface 
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is, in this test, 
parallel to the long dimension of the 
sample). Impact strength of samples 
with polished surfaces was slightly less. 
And samples planed perpendicularly 
to the long dimension, or sanded at a 
45-deg. angle to the long dimension, or 
simply sawed, were in a third class. 
The sample sanded perpendicularly to 
the direction of stress was definitely 
weakest, having less than 50 percent 
of the impact strength of a parallel 
scratched surface. 

Results on samples H and I confirm 
the logical assumption that the condi- 
tion of only the surface where the great- 
est tensile stress occurs in the test is 
the determining factor in these tests. 

Our tests with samples J, K, and L 
further showed that when the perpen- 
dicular scratches were replaced by 
parallel scratches or coated over with an 
ethylene dichloride-Plexiglas solution, 





the impact and flexural strengths were 
practically as high as for the samples 
A, B, C, D, or E. 

Effect of depth of scratches has also 
been studied, with the results shown in 
Graph M6. A polished surface was 
assumed to have no scratches. A single 
light perpendicular seratch was put in 
another set of samples and a single 
deep scratch in a third set. Four addi- 
tional sets were also prepared each 
with V-shaped notches, 0.025 in., 0.050 
in., 0.075 in., and 0.100 in. deep, respec- 
tively. Seratch depths were .001 in. 

As may be seen in Graph M6, the 
curve resembles a hyperbola. A small 
change in depth of scratch, up to .025 
in. in a .590-in. specimen (5 percent) 
is accompanied by a large change in 
impact strength. Beyond that depth, a 
large change is necessary to produce 
much reduction in strength. 

































How to Fair Lines 


By Graphical Calculus 


Part I 


By DEAN MADSEN 
Loft Engineer, Northrop Aircraft, Inc. 


Mathematical lofting has given greater accuracy, easier develop- 


ment... 


has saved time, space, labor costs. Now comes a 
new significant advancement—the Madsen Method. 


Here are the 


fundamental steps and integer-station procedure. 





REAT STRIDES in the advancement 
‘ie of lofting technique have been made 
in the last few years. And herein is set 
forth not only a method combining what 
we believe are the best of these de- 
velopments but also an introduction to 
a new idea which greatly simplifies the 
process of obtaining a truly faired sur- 
face. 

In presenting this new method—the 
adaptation of caleulus to the problem 
of fairing—we are offering a method 
which effectively eliminates lengthy 
calculations and complicated formulas. 


In their place we give a simple graph- 
ical method of obtaining a perfectly 
faired and defined double curved sur- 
face, any point of which is available to 
an accuracy of 0.001 in., a dimension 
consistent with what can be used in 
actual practice. 

Lofting methods based upon mathe- 
matical principles have been of decided 
value to the aircraft industry, for they 
have— 

Saved valuable time in the lines 
development. 
Eliminated the use of a_ loft 


“floor,” thus saving space.. 

Introduced a saving of labor cos's 
through the saving in time. 

Made the final lines much move 
accurate and complete. 

Made the development physically 
easier. 

With such benefits, it seems obvious 
that the newer methods are progressive. 
Much has been gained—with little or 
nothing being lost. 

However, there still seemed to be 
room for additional simplification of 
processes without sacrifice of any ad- 
vantages already gained. To this end 
our graphical ecalenlus takes us. 

In applying caleulus to the fairing of 
lines, we study the line in regard to its 
slope and rate of change of slope, i.e., 
its first and second derivatives. Such a 
viewpoint is basically sound since a line 
is either fair or unfair by the manner 





5°POINT SECOND DEGREE CURVE 


Mechanical Construction 








Given: 
5 points A,B,C,0, and E. 


Construction: 


Draw AC & EC 


and which intersects EC, locating S. 
(2) Draw line DP 


X is a required point on the curve. 


termined to establish curve. 





Fig. 1 


" Draw lines AB & ED, intersecting at O. 
(1) From 0 draw any line which intersects AC, locating P; 


(3) Draw line BS which intersects DP at X. 


Repeat steps 1,2, and 3 until sufficient points are de- 


Given: 


Construction: 


(2) Draw line DP 











4 POINTS 1 SLOPE SECOND DEGREE CURVE 


Mechanical Construction 





4 points A,B,C & D, & tangent line (slope) at D. 
Draw AB andi tangent line at Dintersecting at 0. 
Draw AC and DC. 


(1) From 0 draw any line which intersects line AC, locat- 
ing Ps and which intersects DC, locating S. 


(3)Draw line SB which intersects DP at X. 


Xis a required point on the curve. 


Repeat 1,2, and 3 until sufficient points are deter — 
mined to establish the curve. 


Note: When line OP passes between C & D, point D 
takes the place of A&B, and vice versa. 





Fig. 2 
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3 POINTS 2 SLOPES SECOND DEGREE CURVE 





Mechanical Construction 


Given: 
3 points A,B, &C, tangent lines (slopes) at A, &C. 


Construction : 
raw tangent lines through A&C intersecting at O. 


Draw AB and CB 


(1) From 0 draw any line which intersects AB, locat- 
ing P; and which intersects CB, locating S. 

(2) Draw line CP. 

(3) Draw line AS which intersects CP at X. 


X is a required point on the curve. 


Repeat steps 1,2, and 3 until sufficient points are 
determined to establish the curve. 





















Upper profile -point --~~ 
and slope 


Upper contro! point ----~— 


Vertical -> 


Plan-point and slope ~~ 
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TYPICAL BODY PLAN SECTION 








Fig. 3 


- Upper profile 
















Fig. 5 


Lines fair in their first and second 
derivative. 

We have said that our general 
method is a combination of the best de- 
velopments to date. Before going into 
a detailed explanation of the graphical 
ealeulus, let us investigate just what 
this combination is. 








Horizontal reference - av 






Lower contro/ line -~~__ 














After consideration of all methods 
used by various companies and indus- 
tries, it was decided that the second 
degree curves were the most satisfactory 
for body plan development. Main ad- 
vantages: They are very flexible, defi- 
nite and easily controlled, easy to con- 
struet mechanically, and obtained with 
minimum of information. 

Second degree curves are established 
by certain longitudinal lines, as will be 
brought out in a later paragraph. The 
fairing of these lines is where the 
graphical caleulus is applied. So it is 








Vertical £ 





Fig. 4 


in which it changes direction. Also, 


graphical caleulus, in addition to those 


the combination of the second degree 

eurves for body plan and the use of 
s graphical caleulus for certain longitudi- 
nal lines that we have found to be most 
satisfactory. 

The longitudinal lines, of course, must 
































fairing by this method is aerodynam- 
ically sound, because if a line is fair 
in its first and second derivatives the 
radii of curvature, (1+y”)*””, will also 
be fair. y” 
A new method not only must be 
basically sound but must have advan- 
tages over old methods, advantages of 
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already named, may be summed up: 


All steps are mechanical. 

They are simple and easy, no 
knowledge of calculus being needed. 

Complicated formulas and compu- 
tations are eliminated. 

No calculating machine is needed. 
Visual analysis of line obtained. 





be of the proper contour and place- 
ment to give the desired body-plan 
shapes which they define. This brings 
us to the question of what defines the 
second degree body-plan curves. 

Since, some very fine articles have 
been published regarding second degree 
eurves, only a clarifying explanation 
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OLO Cotter Pins meet the exact engi- 

neering specifications of all Army, 
Navy and Air Force requirements. Their 
excellent performance is certain, because 
they are triple gauged and rigidly in- 
spected for quality and uniformity. 





Available from 1/32” x 4” to Yy” x 11” 
including all intermediate sizes. Made of 
low carbon steel, stainless steel, brass, zinc 
coated or cadmium plated steel. Standard, 
special or export packing to Army and 
Navy or your individual requirements. 


For Immediate Delivery—On Perfect Cotter Pins 
ADDRESS DIVISION 6 


SOLO PRODUCTS CORPORATION 
395 FOURTH AVENUE « NEW YORK, N. Y. 
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need be given here: Mathematical ex- 
pression of the general second degree 
curve is Ax” + Bay + Cy’ + Da + 
ky + F = 0. Or if the equation be 
divided dane by F, the following 
equition results— 

Ae + Bay + Cy’ + De + E’'y + 

i= @ 

The above equation shows that if the 
five constants A’, B’, C’, D’, and E” are 
determined, then the curve is estab- 
lished. In other words, if five econdi- 
tions are established, the curve is estab- 
lished. In general lofting practice the 
five conditions are either five points, 
four points and one slope, or three 
points and two slopes. 

Since there is a mechanical construc- 
tion for each of the above three com- 
binations, we have found it impractical 
to develop the mathematical equations 
of the body plan curves, except in iso- 
lated eases. The mechanical construc- 
tions are shown here in Figs. 1, 2, and 3. 

For a hypothetical ease, let us assume 
that the body-plan curves are to be of 
the three-point two-slope type, a typical 
body plan being shown in Fig. 5. Ap- 
plication of the other types would be 
similar. Observe that each body plan 
consists of two second degree curves, 
one above and one below the maximum 
half-breadth. Each curve is established 
by a point on the vertical CL and 
tangent to a horizontal line at that 
point, by a control point, and by a 
maximum half-breadth point and tan- 
gent to a vertical line at that point 
(note that the point at maximum half- 
breadth is the same for both curves). 

Begin development by mechanically 
fitting second degree curves to the im- 
portant body-plan contours furnished 
by the engineering design department. 
The fitting is accomplished by assuming 
five conditions from the given curve, 
constructing the second degree curve 
satisfying these five conditions, and 
seeing if it closely duplicates the given 
curve. If the constructed curve is not 
satisfactory, revise the five conditions 
until a satisfactory curve is obtained. 
Curves should be established at enough 
stations to set up the fuselage. After 
the contours are determined, similar 
controlling conditions for each station 
should be established. 

If similar body-plan control points 
be connected longitudinally with lines 
and if the longitudinal lines are fair 
then the body itself will be fair. 

Longitudinal lines, in our ease, will 
consist of a line through the upper 
vertical CL points (upper profile), a 
line through the upper control points 
Upper control line), a line through the 
maximum half-breadth points (plan), a 
line through the lower control points 
(lower control line),-and a line through 
the lower vertical CL points (lower 
Profile). 
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Upper profile, lower profile, and plan- 
view lines are usually determined from 
the offsets furnished by the engineer- 
ing design department, the loft depart- 
ment performing a fairing operation 
only. The fairing is done by graphical 
calculus. General contour and _ place- 
ment of the upper and lower control 
lines are determined from the fitted 
body-plan curves. Since this is the step 
in which the shape of the unit is deter- 
mined, there will be a certain amount 
of working between the proposed body 
plan and the control lines until their 
interrelation gives the desired result. 

Special care must be taken in the 
area of distinct changes of contour, such 
as enclosures. However, the control 
lines in these areas can be worked out 
quite readily if a little ingenuity is 
applied. After the control line is roughly 
determined, it is faired by the applica- 
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tion of graphical calculus. It is de- 
sirable to keep the control line a plane 
curve so that it need be faired only in 
its plane. In cases where the control 
line becomes a skewed curve it must 
be faired in its plan and profile pro- 
jections. 

As already brought out, after the 
longitudinal lines are faired, the body- 
plan lines are an automatic construc- 
tion. Location of the points which de- 
termine the body plan contours are 
obtained from the results of the graph- 
ical ealeulus fairing. Note that the 
body-plan lines used to establish the 
control lines will probably change 
slightly in their final shape, since the 
control lines have been altered slightly 
in the fairing process. 

Now that we have determined which 
lines we will fair by the graphical 
calculus, let us proceed to an explana- 
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curve 


Assumed straight 
line \ 


Average 
Ordinate 





First derivative ——- 


o 


| Area under 
L curve 
(Trapezordal 
area) 











Area Under Curve = (a) (Average Ordinate) 


Fig. 7 





curve is integrated mechanically by 
summing up the area contained under 
the curve, the summation giving the 
corrected ordinates of the original 
curve. 


Expansion of the Three Fundamental 
Steps 

First Step—Laying Down of the 
Original Curve: The line to be faired 
is laid down to scale on graph paper, 
It is usually convenient to put the eon- 
trol lines directly on the graph paper 
when in the aforementioned “working 
between” stage in order to eliminate 
duplication of work. 

The seale is dependent upon the size 
of the fairing to be done, however the 
average sheet of graph paper should 
be about 2x5 ft. A good graph paper 
is K & KE 282G, 24-in. width, 10x10 
te the inch, 5th line heavy. This paper 
is obtained in 50 yd. rolls. 

Fig. 6A is an example of ihe 
original curve laid down on _ graph 
paper. Any major unfairness of the 
curve is obvious in its seale layout and 
should be corrected before step two is 
started. 

Second Step—Obtaining the First 
Derivative Curve: The slope values at 
convenient stations of the original 
curve are now obtained and _ plotted. 
Slope values are plotted as ordinates 
to a greatly expanded ordinate scale 
but against an abscissa scale which is 
the same as that for the original curve. 
Expansion of the ordinate scale is what 
determines the resulting accuracy and 
should be such that 0.001 in. is read- 
able, for example, 1 in.=0.050. 

Now fair a curve through the plot- 








tion of the method itself: 


ted slope values, holding as close as 
practical by eye to the mean average of 
the points. The resulting curve should 


Three fundamental steps are taken 
to fair a line by the use of graphical 
calculus. First, a line of the desired 
shape is laid down on graph paper. 


Second, the slope of the curve at various 
stations is measured and plotted, and a 
line faired through these slope points, 
the resulting eurve being the first deriva- 
tive curve. Third, the first derivative 


be continous and without reverse, un- 
less such conditions are used to obtain 
a desired result. This operation is the 


(Turn to page 349) 





METHODS OF USING THE SLOPE READING PROTRACTOR 





cd 
/ 


Revolve arm unti/ line on it is 
paralle/ to the vertical lines. 
Scale reading Is Ay/d+. 


, Scale calibrated in tangents 


Fl 


| Original curve 


3 





x 

\This edge tangent to curve 
at station where s/ope is 
desired. 











Determining dy/ dx 





Scole calibrated in tangents 


This edge tangent Yo curve 
at station where s/ope is 
desired. 


i 
} _-- Original curve 

y] 7 

/ 





Revolve arm until line on it is 
paralle! to horizontal lines. 
Scale reading is Ax/ady 





Determining dx/dy 
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BUY WAR BONDS — BUY THEM REGULARLY. 
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More From 
Your Drop Hammers 


By CHRIS J. FREY, Brewster Aeronautical Corp. and 
STANLEY S. KOGUT, Eastern Aircraft Production Forum 


Concluding a series devoted to drop hammer technique and innova- 
tions, the authors here describe proper set-up procedures and give 
some more tips on the making of dies and uses of rubber. 





‘})HE PUNCH IS SET on the die and 

both are placed on the bed of the 
hammer for mounting together. If 
removable studs have been used in the 
punch, they are screwed back into the 
nuts left in the punch for that pur- 
pose. The dies are then shifted around 
so that the bolts of the punch are in 
alignment with the holes in the ham- 
mer head. The hammer is then low- 
ered and the punch bolted into place. 
Since the location of the female is 
governed by that of the punch, it must 
be fastened without disturbing its posi- 
tion. After fastening the punch, rais- 
ing and dropping it several times in- 
sures the correct position of the female. 

Wet clay should be wiped around 
the base of the female die to keep the 
lead used in fastening it to the anvil 
from adhering to it and contaminating 
it. Four tapered metal blocks are 
screwed onto the anvil, and a frame, 
made out of iron or wood is placed 
around the whole set up. Two clay 
dems should be built from the base of 
the die to the frame .. . preferably on 
opposite sides of the die. Purpose of 
these clay dams is to facilitate remov- 
al of the die from the anvil when the 
time comes. The entire frame is then 
filled with molten lead. When the lead 
solidifies it holds the die securely on 
the anvil. 

By destroying the clay dams, remov- 
al of the lead and then the die from 
the anvil is comparatively simple. Un- 
less such a provision is made, the lead 
must be cut away. 

An alternate method of fastening the 
dies is to use clamping lugs, cast in- 
tegrally with the dies while at the 
foundry. For this method, tapped 
holes must be provided in the base of 
the anvil. Clamps are then used to 
attach the die to the anvil by means 
of cap screws. The hold down ends 
of the clamps are thus braced firmly 
against the clamping lugs on the die. 

There is a very simple and reliable 
method used to determine the correct 
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shape of contour of a blank out of 
which a part can be hammered. The 
dies to be used are set-up in the hammer 
and they are wiped with oil. Use a 
piece of heavy brown paper as if it 
were a sheet out of which the part 
was being stamped. The wrinkles and 
lapping shown on the paper are a 
reasonably accurate indication of the 
amount of stretching or shrinking that 
will take place. Cut around the oil 
marks to get the shape of the first 
blank. This will give a good working 


start, although slight changes will have 
to be made in some eases. 

Templates are then cut out on a 
band saw, or if the sides are straight, 
they may be cut on shears. Dies may 
then be marked with paint for locat- 
ing templates on the dies before strik- 
ing. 


How Rubber is Used 


There are two distinct uses for rub- 
ber in drop hammer work. One is for 
draw rings to restrain the sheet, and 
the other is as a means to localize the 
blow on any desired area. (AVIATION, 
Oct., 1942: Drop Hammer Technique 
and Innovations). Until recently, the 
same material was used for both opera- 
tions. This was a high quality stock 
with a tensile strength of 4,000 to 
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Simple method of locating and fastening die on hammer anvil. After position 
is fixed, four plugs are fastened to tapped holes in anvil provided for this pur- 
An angle iron or wood frame is placed around this set-up and a lead 
apron is poured (above) to hold the die in place. Tapered plugs (below) prevent 
Clay dams facilitate removal of lead aprons from anvil and 





Angle fron or T 
wood frame . 
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Keep ’em Flying 
With Dependable Hose Connections 


Since the early days of modern aviation, when the Ryan Standard 
biplane was put into service on the Los Angeles-San Diego Air 
Line, Wittek Hose Clamps have been recognized for their service 
and dependability and have been adopted as the standard of the 
industry. 

Made of quality materials and by experienced craftsmen, Wittek 
Aviation Hose Clamps are being used by the outstanding builders 
of all types of military aircraft. Wittek Manufacturing Co., 4305-15 
West 24th Place, Chicago, III. 


AVIATION, January, 1943 





4400 psi. (Tensile is the force—in 
pounds—necessary to pull apart a 
sguare inch of rubber). It has high 
elongation and is used in various thick- 
nesses according to the operation for 
which it is intended. It is used in 
hardnesses ranging from 45 durometer, 
to 60 durometer, depending on the par- 
ticilar operator rather than anything 
ee. This type of material has a 
yersonably long life, considering the 
rigorous use to which it is put. Its high 
tensile makes for great resistance to 
tearing, but once it does shred it is rele- 
eaied to the scrap heap. It is very firm 
to the touch and springs back to posi- 
tion quickly when distorted because of 
its great resistance to permanent set. 
It stores up energy and has a tremen- 
dous kickback when struck by a ham- 
mer blow. This type of stock is rich in 
rubber content and expensive. 

A new type of rubber has entered 
the field and has met with wide ap- 
proval as a means for localizing the 
blow on the sheet being hammered. 
However, it cannot be used for draw 
rings. This material is sometimes mar- 
keted as a special drop hammer stock 
at faney prices. The material is actually 
a good grade of unvuleanized reclaim, 
relatively inexpensive as compared with 
pure gum stocks. Standard size is 
approximately 24x24x1 in. That is the 
size in which reclaim is sold to rubber 
companies by reclaimers. Actually, 
very few rubber companies make their 
own reclaim although some do control 
reclaiming plants. Rubber manufac- 
turers generally purchase reclaimable 
rubber for their own processing require- 
ments. 

Drop hammer stock needs no _ pro- 
cessing. It is sold and delivered to the 
hammer operator with no additional 
processing. 

This type of material is very soft 
and inclined to be tacky. It flows easily 
and has little resistance to permanent 
set. It does not store up energy and 
hence does not kick back. It will shred 
and fall apart infinitely easier than 
rubber as we have previously known 
it for drop hammers, but with a little 
effort it ean be made into a mass again. 
Freshly torn surfaces will adhere to 
ach other without difficulty. 

Some operators prefer to accumulate 
the pieces. Then they dampen them 
with naphtha, benzol, or gasoline. This 
will remove the dirt and then by the 
application of pressure, the material 
will become a solid mass and be ready 
for use again. These same solutions 
can be used to ply the material up to 
any lesired thickness. 

The standard piece of 24x24x1 in. 
Weighs about 261 lb. Reclaim is ob- 
tainsble without any difficulty, where- 
as the same cannot be said of rubber. 
It offers a patriotic means of conserv- 
Ing rubber. Experiments are now be- 
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An example of haphazard and inefficient method of setting up a die. It can result not 
only in spoiled parts but also in damage to tools and injury to operators. 


ing made with pliable plastie materials 
that may be used for this purpose in- 
stead of rubber. 

Under varying impacts, rubber acts 
differently. It is not unusual to find 
that by reducing or inereasing the 
foree of the hammer head blow upon 
rubber a part can be made that other- 
wise could not. If it appears that a 
logical approach is being made to the 
forming of a part, but the sheet does 
not seem to flow accurately into the de- 
sired shape, experimentation to find 
the effects of a more or less forceful 
blow, or a series of blows, will often 
yield the solution. Rubber actually 


performs differently under varying im- 
pacts. It is generally accepted that 
the use of rubber in a hammer makes 
for greater wear on it. 


Making the Punch 


While there are some rare occasions 
when the female die is referred to as 
the punch, this is the exception rather 
than the rule. Unless there is 
qualification, the male die is the punch. 

Lead is almost universally used as 
the punch material; and to it a small 
amount of antimony is added so as 
to impart additional hardness, since 
lead wrinkles and marks easily in its 


some 


When clamping lugs are cast integrally with the die, hammer set-up is greatly simpli- 
fied. Sketch shows how clamps hold die in position by means of cap screws inserted in 


holes tapped in anvil for that purpose. 
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N the production lines of leading aircraft and aircraft ac- 
cessory manufacturers you'll find Bonney Tools doing an 
outstanding war job. In the individual tool kits of thousands of 
war workers . . . production, service and maintenance . . . Bonney 


Tools are helping every day, 24 hours a day, to “Keep ‘em flying”. 


You'll finc them, too, in the kit of original equipment furn- 
ished by many of the leading aircraft engine manufacturers so 
that their motors, made to the highest precision standards, can 


be kept at peak efficiency on far-flung battlefronts. 


The Bonney Line includes more than I100 standard sizes and 
types of tools ... more than 70 complete sets of tools... to 


meet practically every hand tool need. 


In addition Bonney facilities include a complete tool engin- 


eering service for the design and production of tools for special 


= 









applications. Tell us your problems or send 





your blueprints . . . no obligation, of course. 





Bonney Forge & Tool Works, Allentown, Pa. 
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pure state. The exact amount of an- 
timony added is one of personal prefer- 
ence. Although antimony does make 
the punch harder, it also reduces its 
cuetility. The generally accepted prac- 
tice, therefore, is to add from 5 to 10 
percent antimony to the lead punch. 

Pure lead has a tensile strength of 
1,780 psi. which is increased to 6,000 
psi. by the addition of 5 percent an- 
tumony, and to 7,600 psi. by adding 10 
percent antimony. The melting point 
of pure lead is reduced from 621 deg. 
!. to about 550 deg. with a 5 percent 
antimony content, decreasing to 495 
deg. with a 10 percent antimony con- 
tent. However, the corresponding de- 
crease in ductility is so great that it 
often is extremely undesirable to in- 
crease the antimony content beyond 10 
percent. 

Current procedure used in making 
the lead punch is to place the female 
die, of either zine, zine alloy, or east 
iron, on a_ perfectly level bench or 
floor. An adjustable steel form is 
placed around the die and fastened by 
driving in wedges, the form extending 
to at least 3 in. above the highest part 
of the die. All seams in the form, or 
between the form and the die, are 
packed solidly with clay or sand to 
prevent the molten lead from running 
out when it is poured. 

There was a time when the lead 
pouring operation took place directly 
on the anvil of the hammer with the 
bolts hung into the hammer head itself. 
It is, however, essential to wait for the 
metal to set after the pouring, and in 
this method the hammer remains idle 
for the setting period, a circumstance 





















Extensive use of rubber rings helped to make 
this stainless steel spinner on a Cecostamp. 











which does not meet with approval in 
these days of all-out production. 

As is the ease with the female die, 
the metal used in the punch can be 
melted and recast, but it should be 
analyzed frequently because the anti- 
mony content tends to depreciate. The 
metal in the pot should be cleaned oc- 
easionally and the _ surface dross 
skimmed off, using sal-ammoniac as 
the cleaning agent. 

Having prepared the form around 
the die and packed the seams, the die 
itself should then be heated to pre- 
vent cold shutting, which is a cause of 
rough surfaces. This preheating can 
be done either by using a standard 
torch or by pouring a ladleful of lead 
into the die, permitting the lead to 


remain there until it solidifies, and then 
removing it just before the actual pour- 
ing for the punch. 

Another step prior to the pouring 
is the preparation of a fixture which 
will provide for spacing bolts in the 
punch so that they conform to holes 
in the hammer head. This fixture is 
placed on top of the steel form around 
the die, and when the metal has been 
poured it serves as a means of locating 
studs with attached nuts which are 
inserted into the molten mass. The 
studs should be ve in. oversize and 
should be coated with graphite. 

When the metal has solidified the 
studs are removed, leaving the nuts 
solidly embedded in the punch so they 
can be used subsequently for fastening 


Casting of studs integrally with dies is a common practice, but a glance at the plant 
scene below demonstrates forcibly the disadvantages. With removable studs, storage of 
dies in a smaller area is facilitated; bending and other damage to studs is lessened; 


fewer studs are required. 





Ryan Aeronautical photo 





Linea ‘i 
Repieetinae e 


























Good tools occupy a key position in the manu- 
facturing program of today. They can be properly 
designed only when the production processes 
and gaging operations are fully considered. 
Dimensional control is always an important 
function of the tool designer and should be an 
integral part of the design problem. 


The Contract Work Division of Sheffield is com- 
posed of engineers who have had the broadest of 


SHEFFIELD 


experience in a very wide range of industries, 
They also have the advantage of a very close 
association with the manufacturer of gages and 
a true appreciation of gaging practice. When 
Sheffield engineers undertake a tooling program, 
they are prepared to carry it right from the first 
preliminary sketch through to final working 
drawings. The most economical sequence of 
manufacturing processes, handling, and gaging 
operations is stipulated. 
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the punch to the head of the hammer. 

{he method outlined here is not be- 
jny used universally. Some drop ham- 
mer departments do not use a remov- 
able stud but leave the bolt east direct- 
lv into the punch. This latter proce- 
dure seems disadvantageous in that it 
yequires storing an unnecessarily large 
number of bolts and also exposes the 
attaching bolts to the danger of being 
bent when the punch is piled in stor- 
age. On the other hand, a_ studless 
punch does have one serious drawback 
if extreme care is not taken. In the 
event that the holes left when the bolts 
are removed are not covered up, the 
recesses will make excellent places for 
water to accumulate should the punch 
be exposed to the weather. If this 
water is not removed prior to remelting 
the punch in the furnace pot, it will 
ease the molten lead to explode with 
sullicient force to severely burn men 
working in the immediate area. 

Lead punches do not require much 
dressing. As soon as the lead hardens, 
the form is broken away and the punch 
is cleaned up. While there is slight 
solidification shrinkage, a few blows of 
the hammer will soon foree the ductile 
lead to conform accurately to the shape 
of the female die. Under continuous 
and heavy hammer blows, a female die 
tends to distort, whereas a male puneh 
will reseat itself with every blow of 
the hammer and remain accurate for a 
longer period of time. Since lead 
flows under the heavy impact of the 
hammer, it acts somewhat like rubber 
under pressure and forces the sheet 
being formed up against the die. The 
punch would soon lose its original con- 
tour if it were not confined within the 
female die. But every drop of the 
hammer inte the female die causes the 
punch to reassume its proper shape. 
Even if it does not set properly before 
the hammer is dropped, the flowing 
qualities of the metal and the force 
of the blow will soon cause it to assume 
its proper shape. 

In preparing the lead punches for 
use, a clearance equal to the thickness 


Bolt spacing fixture for locating studs in 
lead punch. Hole locations correspond to 
tapped holes in hammer head; tubes hold 
studs square until lead has set. 








Adjustable steel form placed around die simplifies task of pouring lead punch 
directly into die. Sand or clay can be used to fill crevices. Sketch shows details 
of construction. 











of the sheet out of which the part is to 
be made must be scraped from the ver- 
tical sides of the punch so as to pre- 
vent the punch from jamming into the 
die when they are brought together. 

In addition, if there are cooling 
cracks, failure to allow this clearance 
will cause the die to split. Clearance is 
also scraped off the surface where the 
punch and die may hit together, pre- 

(Turn to page 351) 


















































MANUFACTURING SECTION 


Design Considerations 


For Plywood Structures 


Part Ill 


By L. J. MARHOEFER 
Chief Engineer, Vidal Research Corporation 


Continuing his discussion of basic plywood design factors for aircraft, 
the author here analyzes plywood structural stresses. 





FFECT OF GRAIN ANGLE was briefly 

mentioned in our previous install- 
ments. Becoming more specific on this 
point, it will be realized that a varia- 
tion in modulus of elasticity of a por- 
tion of the material in a given cross 
section will profoundly modify the 
stress distribution on the section. 

For greater clarity on this point, 
assume. a non-homogeneous section in 
which the middle portion of a fuselage 
is constructed of dural while the upper 
and lower portions are of rubber. Cal- 
culation of the stresses in such a sec- 
tion must be based not only on the 
areas of the parts and their distance 
from the neutral axis but also must 


include the value of modulus of elas- 
ticity of the parts themselves. The for- 
mula for the moment of inertia, taking 
proper account of this non-homogenei- 
ty, becomes— 


es 
E 2 E, 2 E. 2 
I= oF Ayiot+ E Aryn .. Fr Anva | 
Where: . 


E.,, E:, etc., are the »alues of E for the 

individual parts 
~~ E is a standard modulus of elasticity usually 

taken as Ey) EH. or Ex - 

A Ag, ete., are the areas of the elements of 
the fuselage 

Yio Yoo are the distances from the neutral axis 
of the section to the centroid of the 
elements 


Fig. 1. Relative modulus of elasticity vs. grain angle—plywood. 





























































Plywood Values of E 


Tests on plywood with various grain 
angles to the direction of load have 
demonstrated that the effect of - grain 
angle is pronounced and must be con- 


sidered in calculating fuselage section . 


properties. Fig. 1 (variation of E with 
grain angle) is presented as at least a 
start toward the evaluation of such 
data. Background of this curve is a 
series of tests at grain angle 45 deg. 
plus the known values of # for grain 
angles at 0 and 90 deg. to the load. 
The curve is based on the formula— 
— E, _ cos*é + .08 

E 1.08 
which, in addition to meeting the above 
requirements, is recurrent, 





Effective Width of Stiffened Shell 


Another effect, which will occur im- 
mediately to those familiar with metal 
monocoque practice, is the determina- 
tion of the proper width of plate to 
include with the stiffeners in caleulating 
section properties. This “effective” 
width will not only vary with the 
stringer stress but will also require 
evaluation of the effect of the curvature 
of the panel (r/;). The proper allow- 
ances are not determined as yet for 
either variable, and design has neces- 
sarily been dependent on the optimism 
of the different organizations. Error 
introduced by improper “effective” 
width is minimized where the grain 
angle of the shell is approximately 45 
deg. since En/E is then quite low and 
renders any chosen value of plate widih 
relatively insignificant. For 45-deg. 
veneers, values of “w” = 12/t each side 
of the stiffener plus the skin over the 
stiffener itself have been used by tlie 
writer without serious embarrassment 

In order to clarify the above diseus- 
sion, a typical fuselage shell section is 
shown in Fig. 2, where the various e'- 
fective widths are indicated. Note thit 
as in metal monocoque practice the com- 
pression side of the section must ve 
defined, and “effective widths” of pla‘- 
ing are used only on the portions on 
the compression side of the neutral 
axis. Again, as in metal practice, some 
judgment is required as to the locaticn 
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of the neutral axis and the estimation 
of the plate stresses in the vicinity of 


the neutral axis in order to determine 
a proper effective width. Fortunately, 
the weight loss due to conservative es- 
tinates on these points is small, for the 
doubtful. widths are close to the neutral 
axis. The table is included as a typi- 
ea! caleulation of this section. 


Compressive Bending Stresses 

Bending stress in the extreme com- 
pression stringer, A is computed from 
the familiar My/I formula. For an 
assumed bending movement of 250,000 
in. on this section, the stress on the 
stringer will be 2,500 psi. Assuming a 
20-in. frame spacing, the L/C of the 
stringer-plate combination is computed 
as follows: 


I = .0871 

4 = 1.595 

C = 233 

if. .20 

-—_-= 233 = 86 for C = 1.0 F. = 1750 
Ur = ©8 — 61 for c = 20 F. = 3200 
C¢ v2 


6 
C v4 
The above values of F., the allowable 

compressive stress, are taken from 
ANC-5 Figure 2-1. Of the above stress 
values, a fixity co-efficient of 2 is most 
likely to be reached in test. Tests on 
fuselages have indicated that a good 
fixity and high value of stress may be 
expected in this type construction. It 
is regrettable that more data on com- 
pressive allowables is not at hand, but 
in an effort to account for the good 
values of compressive stress so far ob- 
tained, the following points might be 
considered : 

The molded monocoque shell has in- 
herently, and without frames, a rigidity 
not found in bent plywood or sheet 
metal. This ring rigidity ean have a 
decided supporting effect on the string- 
ers, which would be evidenced by the 
tendency of the compressive stringers 
to earry loads beyond those which 
might normally be expected. Amount 
of rigidity necessary to provide this 
support is not readily determined, but 
as section moduli or rupture data are 
obtained, it may be possible to evaluate 
the amount of support provided by the 
shell from the stress at failure on com- 
pression stringers. 

Another possible and perhaps more 
likely explanation is that the effective 
width of shell-plate and the effective 
value of E as determined from tensile 
tests are too low. In favor of increased 
effective plate width is the visual evi- 
dence during tests which indicate com- 
Pression wrinkles do not form as 
quickly as might be expécted. Proper 
evaluation of compressive E vs. grain 
angie by “pack-compression” test, or 


= 34forC = 4.0 F. = 4400 
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Fig. 2. Stress calculations for a typical fuselage section. 
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i 2 3 4 5 6 a 8 9 10 ll 
_ — 

Item | Length — Area | Ke | 4xp| Y¥ As Fo | Aw | Ayo? 
em . A : _ 

(Fig. 3) | (pig. 3) (OX ®| (rig. 2)|(@xO)| (Fig. 3)|(@x@)| (@—)|(@x®)|(@x9) 
A 2 75 4 «(1.5 1.00 | 1.500] 14 | 21.00] 15.02] 22.6 | 340.0 
A 5.18 "125 | 1646 | .23| .148| 14.2] 2.10) 15.22} 2.25) 34.3 
B. "25 "50 "375 | 1.00| .375| 6.0] 2.25] 7.02| 2.63| 18.4 
B, |f4.0 | °.125] .50 "93 | 1115] 6.0 ‘e9| 7.02} .81| 5.7 
E, | 4.0 "105| 150 | .23| .115| —2.0| —.23} —.98} —.11} 1 
F 4.1 ‘105| 1513| (23 | 1118] —6.0| —.71| —4.98| —.59| 2.9 
c "75 "50 "375 | 1.00] .375| —6.0 | —2.25, —4.98| —1.87| 9.3 
G 4.2 "105 | 1525| 23] .121/-10.0 | —1.21] —8.98| —1.09| 9.8 
Hp | 4.0 "125 | -500| 123] .115|—-14.5 | —1.55|—-12.48] —1.43| 17.8 
pD | 2.0 ‘25 | 3.500 | 1.00 | 1.500|—14.2 |—21.30|—13.18|—19.75| 260.0 
i 4.0 ‘125| 1500| .23| .115|-16.5 | —1.90|—15.48| —1.78| 27.6 
Jp | 3.25 "125 | 1406 | 123 | -093|-17.8 | —1.66|—16.78| —1.56| 26.2 
5 4.690 4.77 ~0.11] 752.1 

SA —4.77 
yo So? i SS ae 1.8 
LAeg 4.69 
I = 752.1 in. 





Note: Moment of inertia of the items about ,their own axis is small and may be 


neglected for the purpose_of this discussion. 



































Speed wins battles! On the production 
front speed is all-important. It releases manpower, 
increases output, cuts costs. Camloc’s single hole 


mounting makes it four to ten times faster in installa- 





tion than comparable aircraft fasteners. On thousands of 
United Nations fighting plaries, Camloc fasteners 

hold access panels and sheets securely in place— 

yet permit their almost instant removal when 


essential maintenance or repairs are necessary. 


Camloc Fastener Company, 420 Lexington Ave., N. Y.C. 


Representatives: A.B. Boyd Co., Los Angeles San Francisco, Portland, Seattle 
S.A. long Co. Inc., Wichita * Aircraft Supply & Equipment Co. Ltd., Toronto, Canada 
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AmnLOC 


high-speed MRCRAFT FASTENERS 


THE STUD ASSEMBLY 5 GROMMET ©—> AND CAMCOLLAR &S 
ARE THE THREE SEPARATELY CODED PARTS WHICH TOGETHER FORM THE 
CAMLOC FASTENER. CAMLOC CONFORMS TO TENTATIVE SPEC‘FICA: 
TIONS AN-F-8-5 AND CARRIES COMPLETE ARMY AND NAVY APPROVAt 


AVIATION, January, 194 





+¥ 


other 

E3 
strin 
bend 
the ¢ 


i | 
ing 

2,290 
failu 


reasc 
strin 
huek 
the | 
the y 
quest 
effect 
stres: 
cates 
fore 


Be 
wing 
hore 
than 
as th 
invay 
stress 
pense 
hook 
for t 
press 
press 
possi 
angle 
inves 
Natio 

Th 
prese 
have 
stand 


AVI. 









































sy 





























ee 














40 60 
9- Degrees 


Fig. 3. Tensile strength vs. grain angle—plywood. 


aber siwilar means, is highly desirable. 
Examiniitg, ..the next compression 
stringer, BS fhe. stress. ander the. same 
bending moment is” 995° psi. Ignoring 
the effective plating, the L* is 138 for ¢ 
Cc 

= 1 and 69 for ¢-= 4, with correspond- 
ing allowable stresses of 700. psi. and 
2250 psi. Again the probability of 
failure is not clearly defined for the 
reasons mentioned in connection with 
stringer .A. Likelihood of the skin 
buckling under load is greater due to 
the higher shear stress encountered’ in 
the vicinity’ of the neutral axis and the 
question as to the proper amount of 
efective plate is reduced. The low 
stress in this instance, however, indi- 
cites this stringer would not fall be- 
fore stringer A. 


Tension Stresses 


Behavior of tension material in both 
wing and fuselage has been somewhat 
nore (diffieult to understand and explain 
thin the compression material. Where- 
as the compression material has almost 
invariably exceeded the expected 
stresses, the tension fibers have com- 
pensated by not living up to the hand- 
book values. This faet is responsible 
for the dearth of information on com- 
pression failures and allowable com- 
pressive stresses in actual tests. The 
Possibility that the effect of grain 
ingle was the source of trouble led to 
investigation of the tensile strength va- 
nation with grain angle. 

The results of this investigation are 
Presented in Fig. 3. Actual values 
hive been reduced to a function of the 
Standard tensile strength parallel to the 
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hormal 


grain to facilitate use with various 
woods. Tests for this curve were ob- 
tained from mahogany specimens with 
grain angles at 30, 45 and 60 deg. It 
might be noted that the curve matches 
closely the formula for effective mod- 
ulus’ of elasticity. 

Returning to the stresses on the 
example section the tension stress on 
skin item J, is— 

My 16.78 3 
es = 250,000 < 1,504 ~ 2,780 psi 

Correcting this value for the value 
of K, the actual stress will beeome— 

= 2780 X .23 = 640 psi 

This stress is conservative and, in 
fact, no skin failures have occurred in 
similar regions under test, except where 
openings and cutouts with inadequate 
framing were present. 


F= 


Tension Stringer Stresses 


Examining next into the stress in 


stringer D— 


_ 250,000 X 13.18 
«1,504 

Using standard handbook values for 
spruce, this stringer is oversize and 
should have a margin of safety of 350 
percent. Tension stresses achieved 
under static test do not agree with this 
margin. The search for a rational ex- 
planation of failures, which in early 
structures were, with one exception, all 
tension failures, produced the basie in- 
formation presented in Figs. 1 and 3. 
Reealeulation of sections at points of 
structural failure indicated that even 
these reductions were not sufficient, 
and at the present time an arbitrary 


= 2,190 psi 


. —_ 
grain | 1—-— 


_- 


Fig. 4. Shear stresses in a typical fuselage section of 
coustruction. 


maximum value of 5,000-psi. tension 
stress is used in combination with the 
calculation of section properties shown 
in the table in Fig. 2. The method is 
admittedly full of arbitrations and is 
not thoroughly checked by test, but it 
does have the advantage of predicting 
failures within +10 percent, which ap- 
proximates the expectancy of wood as 
a material. 

The above values and remarks are 
applicable to sections other than those 
for which form factors have been de- 
veloped. Tests on standard I- and 
box-beams, as developed by the Forest 
Products Laboratory have agreed re- 
markably well with the values pre- 
dicted by the standard charts for both 
tension and compression allowables. A 
well-founded explanation is not de- 
veloped of the discrepancy when beams 
are not amenable to the standard inves- 
tigation for modulus of rupture. 


Shear Stress 


Turning next to the shear stress, 
which the example section may be ex- 
pected to develop, it is apparent that 
the maximum stress will oceur at the 
neutral axis, since the shell is of uni- 
form thickness. The shear at any point 
may be computed from— 


divi 2 


= Shear stress psi 


where: 
= Transverse shear on the section 


S 
Q = TAw or the static moment of the area 
above the point about the neutral axis 


b = Shell thickness 
I = Section moment of inertia 
(Turn to page 348) 
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New propeller with a Destiny 


After nearly two years of intensive devel- 
opment, Wickwire Spencer announces a 
revolutionary, fully automatic, variable 
pitch propeller. Now that it has passed 
repeated tests, and is in production, the 
news can be told. 

In the Wickwire Automatic Propeller 
the pitch adjusts itself for maximum thrust 
at all airspeeds or altitudes, for all flight 
conditions. The action is instantaneous, 
smooth. The propeller is light in weight, 


simple and dependable in construction. 
Eliminated are all electrical, hydraulic or 
mechanical equipment and circuits for 
changing the pitch. 

What this engineering accomplishment 
means: It shrinks take-off distances re- 
quired, produces faster climb. The high- 
est airplane speed, at any throttle setting, 
is now obtainable automatically without 
the pilot’s giving it a thought. It also 
means getting the most air-miles per 


gallon. By doing away with the ne 
manual control, it marks a new 
stone in safety. 

The immediate opportunity { 
Wickwire Automatic Propeller ist 
win the war. With Victory, its 
will be to help make the world’s] 
time flying simpler, speedier, safet 

Propeller Division, Wickwire 5f 
Steel Company, 500 Fifth A~enué 
York City. 
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FACTORY 
MAINTENANCE 


Preventive maintenance is the 
keynote in these steps which 
should be taken to avoid costly 
breakdowns and replacements in 
battery-powered trucks which 
play such an important part in 
aircraft production. 





oem industrial _ trucks, 
possibly because of their ability to 
operate longer without proper mainte- 
nance than most similar equipment, are 
often neglected to the point where their 
normal span of usefulness is seriously 
impaired before they are, finally, in- 
spected and overhauled. 

Today, such negligence is inexcusable, 
since during no previous emergency in 
the country’s history have conditions 
necessitated such rigid maintenance of 
industrial equipment as now. Regular 
inspection and overhauling are the only 
positive guarantees of the continuous, 
efficient performance demanded by the 
24-hr.-a-day, 7-day-a-week production 
schedules now so common. 

Following are suggestions designed to 
facilitate the care and maintenance of 
the electrical units of these important 
pieces of equipment: 


General Precautions 


The batteries, sole source of pro- 
pulsive energy, should be inspected and 
serviced at regular intervals, according 
to the recommendations of the battery 
manufacturers. And replacements 
should be made without delay. 

Both the traction motor, which pro- 
pels the truck, and the hoist motor, 
which drives the pump _ on_ trucks 
equipped with hydraulically operated 
hoist and tilt mechanisms, or the gear 
box on gear or chain drive hoist and 
tilt mechanisms, should be inspected 
monthly and overhauled approximately 
once a year. 

The controller, the commutator, the 
contactor, the accelerating resistor, and 
all allied parts, should also be inspected 
and overhauled at like intervals. Natu- 
tally, loeal conditions and the skill of 
the operator will dictate the frequency 
of inspection and overhaul. 

Suggested procedures follow: 
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Maintenance of 
Battery-Powered 
Plant Trueks 


By F. L. SAHLMANN 


Transportation Department, General Electric Company 
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Clear arc chute 

Support spring 
Pull perpendicular to 
line of contact until 
paper can be easily moved 


“Armature fully 
closed as shown 


Method of measuring final contact-tip pressure on a magnetic contactor. 
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*%& ROMEC FUEL PUMPS for Behar 
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Airways for use on their Boeing ; 


314 Clippers powered with Wright & jo.; 
Cyclone engines. 2. 
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For finest performance and maxi- F- 
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iit motor removed for inspection and 
ervicing. 


Monthly Inspection 

1. Remove dirt frem commutator 
over and surrounding parts to prevent 
t from falling into the motor. 

9, Remove commutator cover and ex- 
mine mechanism. See that copper sur- 
face has a smooth, polished appearance 
ud is free of copper beads and grease. 

3. See that the brush-holder mechan- 
isms seat on brushes and that shunts 
nnd terminals are tight. 

4, Wipe carbon dust from cables and 
rush holders. 

5. Remove” dirt from brushes by lift- 
ing springs and raising and lowering 
brushes in the carbon ways. Do not 
saap’ the springs, because this may 
chip the brushes. 

6. Replace short or broken brushes 
with new ones of the proper grade. If 
oily partial replacement is made, grind 
new brushes to same length as the other 
brushes in the motor. 

7. Inspect connections for tightness. 

8. Examine the interior of motor for 
charred or broken insulation or other 
iujuries. Replace damaged parts. 

9. Replace commutator cover. 


Annual Overhauling 


1, Remove motor from truck and 
clean outside of it. 

2. Remove commutator cover and 
raise the brushes from the commutator 
to avoid damaging them. 

3. Remove the nuts from the studs 
it the pinion end of motor and with- 
draw the armature complete with eom- 
mutator-end bearing assembly and pin- 
ion end frame-head assembly through 
pinion end. 

Important: To obtain maximum life 
rom bearings, they must be kept free 
of dirt. Therefore, when bearing assem- 
lies are removed from motor, keep 
them covered. 

4. Remove the pinion end framehead 
‘ssetably and commutator-end bearing 
issembly from armature, employing 


suitable puller. 
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Adjusting brushes while servicing tilt motor. 


Assembling tilt motor after servicing. 
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Front-end ball bearing being removed from armature with hook type puller. 


5. Blow out dust and dirt from arma- 
ture, using clean dry compressed air 
and wipe clean of oil and grease with a 
cloth saturated with carbon tetra- 
chloride. 

6. If armature is found in good con- 
dition, proceed as follows: 

7. Bake at least 12 hr. at 120 deg. C. 
(250 deg. F.). 

8. While hot, paint with a varnish. 


Paint the string beads, but take care 
to keep the commutator clean. 

9. Bake for 12 hr. at 120 deg. C. 
(250 deg. F.). 

Note: If it is found necessary to re- 
move armature coils because of grounds, 
short circuits, or other damage, it is 
recommended that the complete arma- 
ture be sent to the nearest service shop 
for repairs and rewinding. 


Checking operation of tilt motor clutch. 


FACTORY 
MAINTENANCE 


10. Take out the cap screws at ihe 
commutator end and remove the frame. 
head. 

11. Blow out the interior of motor 
with clean dry compressed air and wipe 
clean of any oil and grease with carbon § 
tetrachloride. 

12. If field coils are tight and in good 
condition, paint them with varnish, 
Also, paint the interior of the motor 
with varnish, using care not to get aay 
varnish on the pole-piece faces. Other- 
wise, remove field coil as follows: Dis- 
connect the cables and remove the cap 
screws holding field piece to frame, 
Then slide out the pole and coil through 
end of frame and slip coil off pole, 
Keep each pole, coil, and any accom- 
panying shims, together. Upon reassem- 
bly, take care parts are returned to 
their original position, use new lock 
washers with pole-piece cap screws, 
make sure that contact surfaces are 
clean, cables are properly reconnected, 
and cap screws drawn up tightly. Check 
the coil polarity. Guard against loose | 
connections at all times. 

13. Remove dust and dirt from brush 
holders and cables with carbon tetra- 
chloride. 

14. See that brush-holder mechanisms 
operate properly, that brushes are free 
in carbon ways, that shunts and ter- 
minals are tight, and that carbon ways 
are not rough or worn. Brushes should 
never be allowed to wear so short that 
the pressure arm of the lever rests 
on the top of the brush-holder carbon 
way instead of on top of the brush. All 
brushes must have the same length to 
obtain an even distribution of current. 

Note: New brushes may be fitted to 
the commutator brush holder by plac- 
ing a strip of fine sandpaper between 
the end of the brush and the commu- 
tator, with the rough side of the sand- 
paper against the brush. 

15. Pole-piece cap screws must be 
tight and locked with lock washers. 

16. Reassemble parts on armature. 
When replacing bearings, use a suitable 
brass sleeve so that the pressure will 
be on the inner race of the bearings 

17. Reassemble armature in frame, 
putting in new brushes if necessary. 


The Commutator 


Never lubricate the commutator, since 
the brushes contain sufficient lubrica- 
tion. A dirty and greasy commut:tor 
will collect carbon dust in the growves 
between the segments. This condition 
will cause a short circuit. The commuta- 
tor should be kept smooth and concen- 
tric with the armature bearings. If the 

(Turn to page 323) 
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Som where tonight American paratroopers are dropping 
sileni y to earth. Their safety depends on a multitude of 
dete. 's—the result of infinite care, planning and research. 
The act that Airchox-Joyce have been appointed sup- 


AIF CHOX COMPANY, Division ee 





pliers to the U. S. Army and Navy Air Forces, and that 
practically all leading American parachute makers use 
Airchox-Joyce fittings, is testimony to the reliability and 
safety of all products bearing the name—Joyce Aviation. 


Y tAtiON , INC. 


General Offices, 8 So. Michigan Ave., Chicago 


PARA CHUTE HARDWARE « COLLAPSIBLE WHEEL CHOCKS + EXACT AIRSPEED COMPUTER - MOORING ANCHOR KIT - TOW-TARGETS 
FOR AERIAL AND ANTI-AIRCRAFT GUNNERY + SHOULDER SAFETY BELTS - AIRCRAFT SPINNER AND PROPELLER BLADES 
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Greased Lightning, Made in U. S. A., strikes at the heart of the enemy. Everything 


depends upon split-second action, split-second performance. There cannot be a 
single failure. That’s the responsibility of thousands here at home . . . to build each 


Pesco Air Pump for part for each plane with full realization that a life and a battle may depend upon it. 


suction and pressure 
In Aircraft Hydraulics, Fuel Pumps, SF ae # 
Air Pumps, Related Accessories... 
PERFORMANCE POINTS TO @3CO FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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The Remington Rand organization was the first 
producer of large-calibre armor-piercing projectiles, 
used with such conspicuous success in the new high- 
velocity anti-tank guns in North Africa. The factory 
formerly devoted to the building of Remington 
Noiseless Typewriters produced the first of these 
shells, and to date, several million of them have 
been delivered. 


This is but the beginning of the good news about 
American armament which you can confidently ex- 
pect to receive, with growing frequency, from battle- 
fronts all over the world. For the nation’s industrial 
capacity is now fully geared for war output...today, 
every original Remington Rand factory, plus several 
new ones just completed, are producing solely for 
war. Our major war contracts are shown graph- 
ically at the right. 


We are proud of our production of weapons and 
war equipment. We are equally proud that the type- 
writers, business machines and control systems we 
normally make are helping the armed forces and 


government departments do the thorough planning 
so essential to successful campaigns. And we are 
proud that these same machines and systems are 
helping thousands of war manufacturers deliver 
tremendous production increases. 
more than two-thirds of all winners of the Army- 


For example, 


Navy “E” use our Kardex Production Control 
System to speed the flow of war goods from factory 
to fighting men. 

We will continue to increase our production of war 
materials and to help others increase theirs. 


Wewill continue to back up 


our 2295 employees, from Current War Contracts 


every branch and factory, in chart represent major 


. : ime and sub contracts 
now serving with the colors. bn 


in process and partially 


We will fight the war not 
only with our skill and 

ability but with the dollars 

which thousands of us are 

regularly putting into War 

Bonds and Stamps. 


completedand areshown 
in direct relation to pro- 
ducfion of regular prod- 
ucts in 1941 and to all 
production in 1942. 


VICTORY, absolute and final, is our only objective * ¥ 


‘ 


IN PEACETIME, the world’s largest manufacturers of 
adding, accounting and tabulating machines, typewriters, 
record systems, office supplies and electric shavers. 


“FoR OTHERS. 
1942 


Remington Kand s 


CURRENT 
WAR CONTRACTS 
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Plywood and members for wood planes can be bondet 








HELPFUL CONTENTS 


Principle of High Fre- 
quency Electrostatic Heat- 
ing. 


How Thermex Operates. 


How Thermex Can Help in 
War Production. 


Advantages of Thermex. 


Applications for Thermex. 

a 
Power Flow Diagram of 
Thermex. 











— In the manufacture 


of sections and as- 
RS eenie for wood 
planes and _ gliders, 
Thermex reduces bonding time from 
hours to minutes, insures uniform 


heating throughout, and practically 
eliminates rejections. 


Both builders and sub-contractors 
are urged to investigate the many ad- 
vantages of Thermex high frequency 
electrostatic equipment which gener- 





faster and better with Thermex aiiflent Heating! 


BOOKLET 


fully describes 
process and 
applications 


Rapid, uniform heating regardless of thickness! 


ates heat within non-metallic mater- 
ials by setting up molecular friction. 


In making propellers, spars, ribs of 
both solid web and truss construction, 
wing and fuselage covering, bomb bay 
doors, ailerons, nacelles and other 
parts, Thermex can effect a tremen- 
dous saving in time and labor, in 
addition to doing a better job. 


Find out how easy it is to apply 
Thermex to your present operations. 
Write for a new booklet fully describ- 
ing Thermex and its many uses. Mail 
the convenient coupon now! 





a 





® A few advantages of Thermex high fre- 
quency electrostatic heating equipment: 


Uniform heating throughout. Speed of heating never 
before attained. Applies to all non-metallic materials. 
No redistribution of moisture. Less handling required. 
Reduces labor cost. Handles wide variety of jobs with 
high efficiency. Results may be reproduced without 
variation. No surface damage or danger of overheating. 
Heating may be suspended immediately. No “hot plates” 
or steam required, Wide range of sizes for all needs. 


MAIL THIS CONVENIENT COUPON 


THE GIRDLER CORPORATION 
Thermex Division 
224 E. Broadway, Louisville, Ky. 


Send us your free booklet on Thermex High Fre- 
quency Heating: 


Name. 


Title. 








Firm 
Address. 
City. 








State__—— 
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ultee Flight Test Recorder 

A radio flight test recorder has been 
erfected by engineers of Vultee Air- 
raft, Ine., and is to be made available 
, the entire aircraft industry. Com- 
osed of two main units, one for tem- 
rary’ installation in the plane to be 
sted. and the other to remain on the 
rounl, the new device broadeasts a 


Se eee 


On the ground, portable receiver unit 
ecords the 70 signals transmitted each 
b see. by the unit in the plane, and trans- 
lits them to sound film and a wax record 
imultaneously. Engineer H. D. Giffen, in 
harge of the development, is shown ready 
o talk to pilot, via radio, with microphone 
te holds in his hand. ‘Technicians watch 
unctioning of phonograph-type recorder 
nd sound film unit. 





continuous flow of vital information de- 
ired by design engineers. 

Small enough and so light it can be 
asily installed in a trainer or pursuit 
hip, the apparatus aboard the plane 
ransmits 70 readings each ? see. to the 
receiver on the ground. There the read- 
ings ave recorded on sound film and a 
vax record for later transfer, in another 
mit of the recorder, to paper graphs 
for study by the several engineers in- 
ereste in the data. 

Receiving from the regulation radio 
ransmitter aboard the plane, the re- 
order's pickup range is several hun- 
lred miles, permitting the test plane to 
he flown straight-away for long dis- 


stances, from low to high altitudes, over 


level or mountainous terrain, and in all 
required attitudes. Throughout such 
fight the test pilot can be kept fully 
informed, via radio, of exactly what his 
lests are proving, what stresses and 
‘trains are developing, vibration that 
seem to be building up, and such other 
information as would enable him to ex- 
tend or curtail maneuvers and in all 
ays know what is happening. 
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Ground receiving and recording units 
are portable and can be quickly set up 
in whatever locality is best suited to a 
particular test. They have been suc- 
cessfully operated below sea level, in 
Death Valley National Park, and in 
mountainous as well as ordinary ter- 
rain. 

The new recorder eliminates currently 


Signals from units aboard plane are trans- 
ferred from sound film and wax record to 
graph paper in this decoding unit. Graphs 
are then cut into sections and sent to the 
several interested engineers for study. 





used photographie methods of recording 
flight test data and provides a means of 
warning test pilots of developing trou- 
ble. It also eliminates loss of valuable 
test data in case of a erash. Intercep- 
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tion of data so broadeast will prove 
valueless because the recorder’s signals 
cannot be decoded except by the unit 
which transfers the sound film and wax 
record recordings to the paper graphs. 


Detachable Gasoline Tank 
Of Molded Plywood 

An auxiliary gasoline tank, detach- 
able in flight by pulling a trigger, is 
the latest development announced by 
Vidal Research Corporation. Of the 
conventional teardrop shape, the light- 
weight tank is made entirely of plastic 
bonded, molded plywood. 

Designed to inerease the range of 
ferry craft and for tactical planes on 
combat mission, these tanks will aid ma- 
terially in the job of hitting the enemy 
at long range, and eventually in his own 
backyard. 

Engineering of the Vidal tank pre- 
sented many interesting problems. The 
patterning of veneers to make it leak- 
proof, the fabrication of wooden molds 
around which the thin strips of veneer 
were laminated, and the necessity for 
perfectly balanced baffles to check slosh- 
ing, all had to be worked out with the 
thinnest possible shell commensurate 
with the load. The tanks are designed to 
fit under the wings or fuselage. In an 
emergency they can be dropped quickly, 
yet the pilot may switch to his regular 
fuel supply without interruption of 
gasoline flow to the engine. 

Vidal licensees are planning to make 
tanks ranging in size from 50 to 160 
gal. in large volume. 

The idea of making gasoline tanks 
of wood serves to emphasize the pro- 
duction possibilities of the molding 
process. 


Light-weight detachable gasoline tank made of molded plywood developed by the Vidal 


Research Corporation to increase the range of tactical aircraft. 
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Hot air is the supercharger “gremlin”. i. 





HIE DECREASES WEIGHT 
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AiResearch Intercoolers provide 


control that helps raise critical altitudes 


HE SUPERCHARGER in compressing 
2 ipa heats it considerably. And as 
increasing altitudes require more and 
more air compression—this heat makes 
it tougher for the power plant to main- 
tain its normal rated power. Thus hot 
air becomes a “gremlin” that reduces 
the critical altitude of the power plant. 


How well AiResearch Intercoolers 
have curbed this heat “gremlin” is now 
proven. Today, on every Allied front, 
these Intercoolers are helping increase 
the density of carburetor air intake — 
helping the power plants of American- 
made warplanes to deliver added use- 
able power at critical altitudes. 


AiResearch 
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Automatic Exit Flap Control Systems ¢ Supercharger Aftercooling Systems 


Ruggedness is an outstanding feature 
of the AiResearch Intercooler, despite 
its extremely light weight. It is manu- 
factured of heat-treated aluminum al- 
loys. Tubes are mechanically fastened 
and jig assembled —they stand up 
against back-fire. 


And, the entire assembly is ano- 
dized for protection against corrosion 
... another reason why the AiResearch 
Intercooler provides freedom from 
maintenance trouble. 


AiResearch Intercoolers are manu- 
factured in flattened or round tubular 
units ... adaptable to every shape and 
size requirement. And the intercooling 
experience of the engineers who de- 
veloped them is available to all aircraft 
manufacturers. Inquiries are invi‘ed. 
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Bent, twisted, and bullet-damaged propeller blades from the fighting and training 
fronts of our air forces stacked at Hamilton Standard’s “hospital” for repair and return 


to service. 


Eighty Percent Salvage 
On Damaged Propellers 

Wartime casualties, propeller blades 
bent and twisted in crack-ups of train- 
ing and combat planes and even bearing 
bullet holes as battle scars, are salvaged 
at a “base hospital” of Hamilton Stand- 
ard Propellers Division of United Air- 
eraft Corporation. | 

The thousands of damaged blades 
which flow into the plant from depots of 
the Army and Navy present a weird pic- 
ture of twisted and battered metal, mute 
testimony to the rigors of the far-flung 
battle lines of the United Nations and 
the great pilot training program of 
the United States. 

With critical metals as scarce as they 
are this salvaging of repairable blades 
becomes of increasing importance. Ev- 
ery blade thus salvaged and put back 
into a plane means one more blow at 
the nation’s enemies. 

The solid forged duralumin pro- 
peller blades can be reworked in most 
cases while cold. Because of this many 
of the less seriously damaged blades are 
straightened in the field. 

Of those which are sent to the factory, 
approximately 80 percent are repairable 
—60 percent of these being straightened 
cold while the remainder must be heated 
and re-hardened. 

After the blades are straightened 
they are matched in sets of two or three, 
depending on whether they are from a 
two or a three blade propeller. The most 
badly damaged blade of each set is then 
worked over, the rough edges trimmed 
off, and shaped up. This blade is used 
as a ‘master’ for the set and the others 
formed to match. 

_The blade is then checked for dimen- 
slonai tolerances and etched the same as 
all new Hamilton Standard blades are 
handled to bring out any possible hid- 
den faws. After being roughed out by 
a buifer, the blade is given a final dimen- 
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sional inspection, and then buffed for 
its final finish. 


So well do these blades stand up after 


straightening that numerous blades have 
been returned after a second ecrackup, 
repaired again and sent out for use. 


Wiring Board Speeds 
Harness Assembly 

Vega has reduced the average time 
necessary for wiring the B-17, which is 
entirely an electrical airplane, to about 
two-thirds that of a smaller airplane 
which uses electrical equipment only to 
a limited extent. 

A wiring board generally comprises a 
wooden table on which the path of the 
wires which constitute the wire circuits 
is traced. Posts are located alongside the 
trace to keep the wire in place as it is 
laid on the board. The boards are placed 
almost vertical to save floor space. Wires 
are laid one at a time and are then 
laced together. The complete assembly 
constitutes a harness which is ready for 
installation in the airplane. The boards 
have been designed to permit the simul- 
taneous assembly of several harnesses 
which permits a better labor load dis- 
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tribution and a maximum utilization of 
the assembly board and space. The 
wires are used continuously coded by 
means of a printing roller through 
which the electric wire is run prior to 
assembly. 

This system saves aluminum conduit 
tubing, its procurement, storing, han- 
dling, cutting and bending and saves 
pulling wires through conduits in the 
crowded space of the fuselage. 


New Hydraulic ‘ 
Dual Rotation Propeller 

A new dual rotation propeller, the 
first to be built as a self contained unit 
with its own hydraulic system, has re- 
cently been completely developed by 
Aeroproducts Division of General Mo- 
tors Corporation. This contra-rotating 
propeller is equipped with Aeroprod- 
ucts’ hollow, ribbed-steel blades. The 
propeller is of automatic, constant- 
speed, controllable-pitch design and the 


- only external mechanism outside of the 


propeller unit itself is the control lever 





in the cockpit. With greatly increased 
power available in new engines, the size 
of the ordinary three- or four-blade pro- 
pellers would become prohibitive. There- 
fore, the six-bladed dual rotation Aero- 
prop, consisting of two self-contained, 
three-bladed units rotating in opposite 
directions, was designed and built. 


pe <> 7% % 


Wiring boards in nearly vertical position enable operators to assemble several B-17 
harnesses simultaneously. The boards are carefully marked and arranged so that inex- 
perienced workers can complete the assembly without difficulty. 
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GIVING ENEMY PILOTS 


VICKERS HYDROMOTIVE 


Every improvement which makes our war planes 
superior in performance to those of the enemy helps 
two ways— 


It helps give enemy pilots one-way tickets to the 
fight —helps give our pilots round trip tickets. It 
means that more of our pilots and crews return 
successfully —that more of the enemy’s do not 


get back. 


Vickers -Hydromotive Controls are helping give 
American war planes definite superiority. These 


ENGINEERS 


1462 OAKMAN BLVD. 
AND BUILDERS OF OIFL HYDRAULIC FQUIPMENT 


CONTROLS 


high pressure oil hydraulic controls are instantly 
and easily responsive—but insensitive to shock and 
vibration . . . they are dependable, accurate, and 


easily adjusted. They have been found ideal in a 


wide variety of control jobs. 


ICKERS 


Incorporated 


DETROIT, MICHIGAN 


SINCE 1921 
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fabric covered over the primary structure. 


plane. (Also see AvIATION, October, 1942, page 235.) 
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The monospar wing construction of the Ryan PT-25 employs a formed 7 
leading edge, the only formed section on the plane. The craft has been so anes 
designed that standard flat sheets are used elsewhere. The entire wing is 
A similar type of construction. 
using metal instead of wood, was employed on the Ryan S-C metal cabin 
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This illustration shows the fire wall and engine mount 
installation of the Ryan PT-25. The engine mount is 
attached to the fuselage through the firewall at four 
points, with the load being distributed through the tie- 
bar and torque bar shown in the sketch at right. 
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These details of the monocoque fuselage slow tlie 
laminated spruce bulkheads and two of the few metal 
parts. One is the engine mount tie-through bar “A” 
and the other is the torque bar “B” which ties together 
the wing leading edges and landing gear trusses. 
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Construction of the outer wing panel of the Boeing AT-15 is 
shown above. The plywood skin between the spars “B” and “C” 
ls heavier than that which will form the leading edge at “D.” 
A still lighter plywood covering is used on the trailing edge, the 










yas 


/ = mer a= roy \U / 
——_ tt 7 








































s1€/G 
EUNONE = 







MAAK AG 





\\ 


\ 
\ 




















\ SS \ \ Y ' Ny 
NY \\ WW Wi ¥ \ \ \ \ W _ 


SO7 


yw WS : TW Wl yf) ) 
TT LY I | [ Jf |_j _h-) mya aye f=) 
ey Sees DSRS 











bottom section of which is shown in place. Inspection and main- 
tenance are facilitated by extensive use of inspection holes, some 
of which are shown at “E.” (Also see AVIATION, December, 
page 263.) 

















Lots of Uncle Sam’s Chillun Got Wings 


Fighting pilots are made — not born. 


And to make enough pilots to fight 
a global war .. . enough navigators 
. .. enough bombardiers . . . requires 
training planes, training planes and 
more training planes. 


Since Hitler gave the order to 
march on Poland, more primary train- 
ing planes have come from Boeing's 
Midwestern plant than from any 
other single American plant. 


That’s why Boeing men and women 
get an extra-special thrill when they 


read of American bombers and fight- 
ers hitting the enemy where it hurts. 
They know the odds are that the men 
in those planes got their “primary” in 
a Boeing trainer. 


Boeing training planes include the 
Army’s PT-17, the Navy’s N2S-2 and 
N2S-3, and the new bomber-crew- 
trainer AT-15 in which pilots, bom- 
bardiers, navigators, gunners and other 
crew members are given integrated 
training. And at training fields in 
Great Britain and China...in Canada, 
Mexico and Cuba. ... in six South 


American republics . . . Boeing planes 
are helping young men to sprout their 
wings of war. 
e e ° 

The engineering and manufacturing skill 
expressed in Boeing primary trainers, 
crewtrainers, Flying Fortresses,* Stret- 
oliners* .and Pan American Clippers 
will some day be directed to peacetinie 
pursuits. Then Boeing wartime research 

. in radio and refrigeration, heatiiig 
and hydraulics, soundproofing and a 
score of other engineering fields . .. wll 
make the fruits of victory ripen sooner 
and sweeter. 


DESIGNERS OF THE FLYING FORTRESS «© THE STRATOLINER * PAN AMERICAN CLIPPERS BOE ING 


"THE TERMS ‘‘FLYING FORTRESS'* AND ‘‘STRATOLINER'’ ARE REGISTERED BOEING TRADE-MARKS 


AVIATION, January, 19:3 









nes 
heir 


skill 
ers, 
trat- 
pers 
Me 
rch 
tii1g 
1 a 
wll 


ner 




















\ 


| \ \ 
AY 
\ 


\ 
\\ 
iN \ 








\ 




















This side view of the nose section of the Boeing AT-15 shows 
the extensive use of wood in the construction of this bomber 
crew trainer. Since both the student bombardier and his 
instructor often occupy the compartment at the same time, 
heavier material is used in the construction. The only metal 
parts are window strips and fittings. 
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The center-wing section of the Ryan PT'-25 is shown above at 
right. It is comprised of a monospar “A,” and nose ribs and 
trailing edge ribs. Plywood gas cells “B” are located immedi- 
ately behind the spar. Plywood walkways “C” are placed on 
both inboard sides of the section. 
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Although the pilots' cabin fairing of the Boeing 
AT-15 shown above, presents a metallic appearance, 
it is actually of wood construction, the framing being 
made of spruce and the skin of poplar plywood. The 












only metal parts are the strip retainers around the 
windows and the fasteners for the knockout latch of 
the emergency exit hatch shown just in front of the 
fairing. 
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The behavior of 


PLEXIGLA 


UNDER PRESSURE 


To study the behavior of curved PLexicLas panels under pressure, the 
Rohm & Haas physics laboratory constructed the apparatus shown here. 
A 30” square sheet of 4” thick iron was formed to a cylindrical section 
with an outside radius of 32 inches. The PLexicias panels are placed 
between rubber gaskets and clamped to the iron plate with curved and 


HE design of high altitude planes 
and the resultant need for pressur- 
| izing cabins raises the question of the 
deflection of the center of PLEXI¢LAS 
panels installed in these cabins when 
| subject to pressure. A report contain- 
| ing the data assembled to date on this 
| subject by Rohm & Haas engineers is 
now available. 

| This report, entitled PLEXIGLAS: 
_ Deflection-Under-Pressure recom- 
' mends spherical or cylindrical shapes 
for all PLExicLas panels to be used in 


pressurized cabins. It describes the 
effect of temperature, of clamping 
pressure and gasket thickness on such 
acrylic sections, and suggests the cor- 
rect width and depth of the channels in 
which they are inserted. Twenty-three 
significant graphs supplement the text. 

Write for your copy of this valuable report 
today, Rohm & Haas Company, Washington 
Square, Philadelphia, Pa. ; 8990 Atlantic Blvd., 
South Gate, Los Angeles, Calif.; 619 Fisher 
Bldg., Detroit, Mich.; 930 No. Halsted St., 
Chicago, Ill. Canadian Distributor—Hobbs- 
Glass Ltd., Montreal, Canada. 


straight iron straps 1” wide. Clamping pressure is obtained by boli 
down short lever sections of channel iron. The size of free area 
PLEXIGLAS subjected to pressure can be varied by using different si 
of straps. Air pressure is applied through holes in the metal plate. 1 
deflection of the center of the panel is measured by a dial gay 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLA 


SHEETS AND ROD 


CRYSTALIT! 


MOLDING POWD! 


PLEXIGLAS and CRYSTALITE are trade-marks, Reg. U.S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Compc1y. 


ROHM & HAAS COMPANY & 
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The wing slot "A" of the Messer- 
schmitt Me-109 is of the automatic 
type, operating on a linkage mechan- 


i: LL LL: LL, Hy YU-I ism. “B” and “C” are the hinge 
“Sts 4h LZ, “AY BQ YYAYAULAYL TAY YY 


yp yy YyyvwI?- points for the linkages “D” and “E” 
7 which are free to swing back and 
forth. The member “F” is attached 


directly to the slot, on the rear of 
which at “G” is attached a separate 
linkage mechanism that is connected 
to the other end of the slot to permit 
only smooth operation to prevent 
jamming caused by one end moving 
out ahead of the other. In the above 
position the slot is open; the lower 
sketch shows it closed. 
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The wing slot of the Messerschmitt Me 109 is shown open in the 
sketch below. The slot “A” is built so that the lip at “B” fits 
smoothly into the wing, leaving no rough edges to collect ice or | 
hinder lift. The holes “C” are for access to adjust the attachment | 
fitting of the slot. One of the wing guns is fitted at “D” while the 
hole “E” is for a gun camera. Points “F” are for inspection plates. 
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The Messerschmitt Me 109 slot “A” shown above is X ~~ Qe LY 


jj 
cf 
attached to the wing by means of the fitting “B,” YY Yl LOY 
7 a . ae 
eo eee ee 
which is joined directly to the slot. Note the indented ) punctate a 
lip at “E” to make a tight fit when the slot is closed. 
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Ranger Solves the In-Line Air Cooling Problem 


A scientifically engineered air-scoop, baffle, and air pres- 

sure “reservoir” arrangement delivers uniform air pressure 

at each cylinder, maintaining uniform temperatures in all 
cylinders at all times. 


When Fairchild began its researches into the air-cooled, in- 
line aircraft power plant, it began “from scratch.” The for- 
midable difficulty of air-cooling cylinders which were set 
one behind another had discouraged many. 
Interest had been diverted to radial air- 
cooled and liquid in-line design. Fairchild 
believed that the tremendous advantages of 
air-cooling combined with those of inverted, 
in-line arrangement were vital to this coun- 
try’s aeronautical progress, Fairchild spent a 


AT WANGER akc Rat 


Division of Fairchild Engine and Airplane Corporation - 


172 


ON THE BEAM 


“This government, the off- 
spring of your own choice, 
... has a just claim to your 
confidence and your sup- 
port.” George Washington 


decade in the laboratory developing such an engine type. . 
the Ranger. A simple yet amazingly efficient method of 
“pressure cooling” solved the primary problem. ‘Today—the 
only engines of their kind in America—Ranger air-cooled, 
inverted, in-line engines are powering the planes of the 
United Nations. They are the most efficient and reliable 
engines in their power class. ‘They not only justify in every 
respect the years spent in their development but, as with all 
Fairchild achievements in the science o! 
aeronautics, they bear the unmistakable 
Fairchild “touch of tomorrow.” Continuin 
researches demonstrate that they are the be 
ginning of a new and brilliant chapter ir 
aircraft engines and the planes which thev 
make possible. 


EN GtHINE § 


Farmingdale, Long Islanc 
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Characteristics and Handling Methods 


D-7 





. Design—Materials 





.Plywood Adhesives 





Plywood Adhesives 





Adhesive 


Blood 
albumen 


Casein 


Vegetable 
starch 


Soya bean 
and 
vegetable 
protein 


Urea- 
formaldehyde 
resins 


Phenol- 


formaldehyde |Thermoplastic 


resins 


resins 


Blood and 
urea- 
formal- 
dehyde 
combined 


| combined 








Dried beef 
blood 


Precipitated 
from milk 


Hides and 
bones of ani- 
mals cooked 
in water, 
evaporated, 


jellied, dried 


Vegetable 
carbohy- 
hydrate. 
Base mainly 
cassava 
(tapioca) ; 
also potato 
flour 


Mainly soya 
bean meal; 
also peanut 
and cotton- 
seed meal 


Urea-CH:0 | 
condensa- 
tion 





Phenol-CH20 


condensation 


Chiefly 
plasticized 
polyvinyl 
butyralde- 
hyde 


Urea resin 
plus dried 
blood 


| 
| Phenol resin 
| plus dried 


blood 





Form 
Supplied 


Powder, flake 


Powder 


Powder, 
pearl flake, 
shreds 


Flour 





Powder and; Lumps, pow- 


liquid 


der, liquid and) 


film 


Resin — solu- 
tion in or- 
ganic solvent 


Resin and 
blood sep- 
arately 


| Resin and 

| blood sup- 

| plied sepa- 
rately or 
mixed 





Cold or 
Hot Press 


Hot press 


Mainly cold; 
some hot 


Cold, and 
cold with 


warm cauls 


Cold 





Mainly cold;| Mainly hot;} Mainly hot; 
| some cold 


some hot 


some cold 


Hot press 





Hot press 


Hot press 








Added 
Ingredients 
of Mix 


Water, alkalis, 


paraformalde- 
hyde, corn 
syrup, invert 
sugar, hy- 
drated lime, 
albuminous 


adhesives, etc. 


Water, CHO, 
preservatives, 
and alkalis 
(lime and 
sodium salt) 


Water, some 
preserva- 
tives 


Water and 
alkalis 
(sodium hy- 
droxide) 


Water, lime, 
silicate of 
soda, carbon 
bisulfide 


Water, ac- 
celerators, 
wheat and 
rye flours 


| 


| water, flour 
| fillers 


Alcohol and 





None, thin 

: 
with solvent 
if necessary) 


Water, ac- 
celerators, 
wheat and 
rye flours 





Preparation 
for Use 


Mixed cold 


Mixed cold 


Soaked in 
cold or warm 
water, fol- 
lowed by 
cooking 


Generally 
mixed hot 


Mixed cold 
with water 


Some mixed 
with water 
only; others 
accelerator 
and flour | 
added 


| dissolved in 


Dry film as is. 
Liquid resin as} 


is. Solid resin 


| 
alcohol and | 
water. Cata-} 
lyst added for| 
cold pressing. 
Warm setting, 
and fast hot 
pressing 


None 


ents cold 


Water and 
reagents 


| Mix ingredi-| Mix cold or 


|} use 


| plied 


as sup- 





Life of 
Mixture 


2 hr. to 
several days 


2 hr. to 2 days 
“(preferably 
short) 


Extended, if 
preserved 


Many days 


Several 
hours for 
cold process 


Several 
hours to 1 
day 


Extended 
period for hot| 
press material.| 
Several hours | 
for cold press| 
resin 


Indefinite. 
Not reactive 


| Several 


hours 


Short — to 
long 








Spreading 
and Handling 
Equipment 


Roller 


spreader 


Roller 
spreader 


Heater, 
roller 
spreader 


Roller 
spreader 


Roller 
¢ spreader 


Roller 


spreader 


Liquids in 
roller spreader. 
Film used as is| 


Roller 


spreader 


Roller 
spreader 


| Roller 
spreader 





Spread Pounds 
per thousand 
Square feet — 
Dry Basis 


10-35 


12-35 
Medium 


mixture 


25-35 


20-30 


25-3: 


16-25 


25-40 for cold 
press resin. 
10-14 for hot 
press liquid. 
11-12 for film 


6-14 


16-25 


| 16-25 





Assembly 
Time 
in Minutes 


1-40 


| 

. | 
1 minute to) 
5 days 


Hot press 
liquid: 1 min. 
to sev. wks.; 
film: sev. 
months. Cold) 
press; 5-30 
min, 





Several | 
| 

hours plus— 

must be 


dried 





Pressing 
Temp. 








Ordinary room 
temp. for cold 
press. 180- 
250° F. hot 
press 





Cold with 


warm cauls 





Ordinary 
room temp. 





Cold at 

room temp. 
Hot press at 
180-250° F. 





210—240° F. 





(Continued on page 175) 


Room 
temperature to 
320° F. 


| 230-3007 F. 





220-—260° F. | 


220-250° F. 

















OU AERONAUTICAL HEAT TRANSFER EQUIPMENT 


OIL TEMPERATURE REGULATORS — OIL COOLERS — SUPERCHARGER INTERCOOLERS 
LIQUID COOLED ENGINE RADIATORS — CABIN HEATERS 


Since the infancy of the aviation industry 29 years ago, 
building better heat transfer equipment has been an art 
with the men of Young Radiator Company. Knowledge 
born of experience with military and commercial aircraft, 
plus practical factory and power plant training is in- 
corporated into the design, testing and manufacturing of 
YOUNG Aeronautical products. YOUNG Oil Coolers, 
Oil Temperature Regulators, Radiators for liquid cooled 


engines, Supercharger Intercoolers, and heating and 
cooling units are results of this specialized experience. 


Specification changes to meet new demands of military 
combat can be met by placing them with our engineers. 
We will build to the specifications you have to meet. 
We welcome your special problems; as well as ‘“‘straight 
line production’? of the common types of oil temperature 
regulators and radiators for liquid cooled engines. 


YOUNG RADIATOR COMPANY, DEPT. 293-A RACINE, WIS., U. S. A. 


Distributors: 


Pacific Coast and Southwest: 
PACIFIC AIRMOTIVE 
Burbank, California 


Southwest & Central West States: 
AIRCRAFT STEEL & SUPPLY CO. 
Wichita, Kansas 


Canada: 
A. & M. Accessories, Ltd. 


Mig , 
CABIN HEATING COILS YOUNG UNIT HEATERS 


anid Mace in several types. Liehtwelehtcon- fitogbutdngs and fattoes, Made wt 
struction, ample heat transfer surface. horizontal and vertical airflow in a wide 


Used in Army and Navy planes. range of capacities. 


: 


Oll COOLERS +¢ GAS, GASOLINE, sft UNIT HEATERS © CONVECTORS 
DIESEL ENGINE COOLING RADIATORS peat TO © CONDENSERS © EVAPORATORS * 
© INTERCOOLERS « HEAT EXCHANGERS AIR CONDITIONING UNITS @ 
ENGINE JACKET WATER COOLERS Lala Bal, ices eo) 1 Soe i dele] Gi Temiaella 


HEAT TRANSFER PRODUCTS 
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Plywood Adhesives 


Characteristics and Handling Methods 





Adhesive 


Pressing 
Time 


Blood 
albumen 


Animal 


Vegetable 
starch 


Soya bean 
and 
vegetable 
protein 





3 min. for hot 
press; varies 
with thickness 
of panel. 
Overnight cold 
press 


| 
2-18 hr. for 
cold press. 3 
min. for thin 
panels hot 
press 


| 2-18 hr. 


| 4-18 hr. 


2-5 hr.*for 


| cold press. 


3-8 min. for 


| hot press 





Moisture 
Content 
Allowed in 
Veneers 


2-3% for 
faces; 5% or 
less for cores 
and crossbands 


Same as at left} 





Same as at 
left 


| Same as at 


left 


Same as at 
left 


formaldehyde, formaldehyde (Thermoplastic 





Urea- | 


resins | 











Phenol- 


resins 


| 
} 
| 


resins 





thin panels 
hot press. 


Shr. for cold) night for cold} be cooled in 
| press 


Wide range 
~2-100% 
under special 

conditions 





Conditioning 
of Panels 
After 
Pressing 


Unnecessary 
for hot press; 
necessary for 
cold press. Dry 
to: 7% MC. 
for indoors 
12% M. C. for 


outdoors 





Same as at left 


Same as at 


left 


| Same as at | 
left 





Same as at 


left 


None 


| 
* ° | 
3 min. for | 
| 
} 


3-6 min. for 
thin panels hot 
press; over- 


press 


| 

| Few minutes 
| to several 

| hours—must 
| press or 

| 

| mold 





| 2-14% for 
| liquid resin. 


| For film, cores 


| and cross- 


| bands: 5-10%. 
| Faces: 2-6% 


3-12% 


Blood and 
urea- 
formal- 
dehyde 
gt 





c 


3-8 min. 


| 3-11 min. 





Generally 
none, some- 
times dipped 
or sprayed 
with water; 
dead_piled 





| Generally 

| none, some- 
times 
sprayed 





None 
usually 


Dead piled 
for 6-8 hrs} 





Dry Bond 
Strength 


Medium 


| Medium 


| Very high 


Medium 


| Medium 





High 


| Medium to 
| high 


Low to 
medium 


High 





| High 





Wet Bond 
Strength 


Medium 


| Poor to 


medium 


None 


| None 


| 


Poor to 
medium 


| Medium to | 


| high 


Excellent in 
both hot and 
cold water 





Medium 


| Medium 





Water 
Resistance 


Medium 


Poor to good 


| Poor 


| Poor 


| 


Fair 


| Good, 


Cold water: 
Hot 


water: Poor 


Excellent 


| 


Medium 


| Good 


Medium 


| Good 





Mold 
Resistance 


Poor to good 


Generally poor 


Poor 





| Poor 


| 


Poor 


High 





I-xcellent 


| High—not 
| affected 





Staining 
Power 


Low to high 


Generally 
marked 





Some stain 
ing 


-| Generally 
| marked 


| Marked 


None 





| Some 
with liquids; 
| none with film 


staining! 


None 


| May diffuse | 





Heat and Fire 
Resistance 


Poor 


Poor 


| Poor 


Poor | 


Poor 


Moderate 


High 


| 
| Poor 
| 


Uncertain 


Uncertain 





No stain 


No stain. 
May diffuse 


ee 


| Moderate 
| 





Moisture 
Transmission 


Marked 


Marked 


Marked 


Iarked 


| Marked 


Medium 


Low 





Exterior 
Durability 


Fair to good 


Poor 


None 


Poor 


Good 


Poor to 
good, de- 
| pending on 
| conditions 


Medium 


| Good 


| Moderate i 
} 


Medium 


Good 





Relative Cost 


Medium to 
high 


| Medium to 


high 





High 


Very low 


Very low 


Resin alone: 
high. With 


fillers: low 


High 


| 
| 
| 
| 
| 





Principal 
Uses 


Refrigerator, 
truck and car 
panels; special 
panels; pack- 
aging 


: | 
Furniture and 
interior panels, 


concrete forms| 


Principally 
for lumber 
cores and 
joints 


Furniture 
panels, 
games, 
duction 
work, 
packages 


pro- 


Douglas fir 
panels, 
building 
boards; con- 
crete forms 


Wall panels; 
radio  cabi- 
nets; furni- 
ture; boats 

and aircraft 


Two-ply fac- 
ing; exterior 
panels; air- 
craft skins; 
boats 





Molded ply-| 
wood 


Medium 


Panel stock, | 


furniture 


Medium 


Douglas fir 





Special 
Features 





Especially 
suitable for low 
temp. hot 
pressing; most 
durable of ad- 
hesives except 
resins. Also 
mixed with 
casein and soya 
bean flours 





Superior to 
vegetable glue 
for wet 
strength 


Relatively 
expensive. 
Easy to use 





Inexpensive, 
popular ad- 
hesive. Most 
eastern ply- 
wood made 
with cassava 
flour 








Mostly soya 
bean meal 
used on 
Douglas fir 





Very eco- 
nomical 
when mixed 
.with flour. 
Provides a 
highly water 
resistant 


| bond set hot 


or cold 


Courtesy of Bakelite Corporation 


| By far the 

| most durable 
bond; resists 
all forms of 
deterioration 


Flows at ele-| 
vated tem- 
perature. 
Must be 
cooled in 
press. Will 
reseal. Plies 
retain flexi- 
bility 





Rather criti-| Popular fon 
| eal to 
| handle. Par-| because good 
tially resist-| durability ig 
ant to boil-| attained 


ing water 





| Douglas fir 


with fast 
low tempera 
| ture cycle 











Review of Patents 


By A. HARRY CROWELL, 
Registered Patent Lawyer 


OLLOWING are digests of the more sig- 
F cttoont of recent patents on aviation 
developments announced by the U. S. 
Patent Office. Mr. Crowell will be glad 
to furnish AVIATION readers with pre- 
liminary information entirely without 
charge respecting their patent and trade- 
mark matters. Address inquiries to Mr. 
Crowell, care AVIATION, 330 W. 42nd St., 
New York. Complete printed copies of 
any patents listed below are obtainable, 
at a cost of 10¢ each, directly from the 
U. S. Patent Office at Washington. 


Radio Shielded Ignition Means, 2,299,714, 
W. J. Spengler, assignor to Bendix Avia- 
tion Corporation. A combination of radio 
shielding harness with the current gener- 
ating and distributing means, particularly 
in aircraft. The shielding harness has 
one or more ignition distributor blocks 
mounted therein. 


Aircraft Pilot Training Device, 2,300,004, 
H. Nicholson, assignor to Aircraft Indus- 
tries Co. A machine for training a stu- 
dent pilot to properly coordinate the 
manipulation of the stick and pedals of 
an airplane so as to properly bank the 
airplane while making a turn. 


Propeller Blade Mounting, 2,300,233, E. 
Martin, assignor to United Aircraft Cor- 
poration. A mounting for a hollow steel 
blade, including an anti-friction bearing 
in which the blade itself provides one of 
the bearing races. 


Sealed Engine Container, 2,300,259, A. E. 
Kueppers, assignor to Wright Aeronau- 
tical Corporation. A closely fitted her- 
metically sealed metallic case occupying 
less bulk and eliminating the need of 
anti-rust preparations for the engine. 


Shafting, 2,300,293, J. W. Kinnucan, as- 
signor to Continental Aviation & Engi- 
neering Corporation. A shaft connection 
constructed and arranged to be readily 
assembled together to facilitate the assem- 
bly and driving connection of an aircraft 
propeller shaft with an engine. It may 
also be used in other places in an aircraft 
powerplant. 


Variable Pitch Propeller Control, 2,300,- 
419, J. H. Hammond, Jr., and G. A. Colley, 
Colley assignor to Hammond, Jr. Inven- 
tion provides torque responsive means, 
operated by propeller shaft, which directly 
controls means for varying pitch of pro- 
peller blades in such way as to maintain 
propeller-shaft torque constant. Rate of 
change of pitch of propeller blades is also 
varied in accordance with rate of changes 
of propeller-shaft torque. 


Erecting Means for Gyroscopes, 2,300,545, 


H. G. Hamilton, assignor to Bendix Avia- 
tion Corp. Invention deals with gyro- 
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scopic devices of type adapted for indi- 
cating true vertical so as to provide an 
artificial horizon on aircraft. A novel 
self-erecting mechanism is provided. 


Universal Flight Instrument, 2,300,685, 
Walter McKay, assignor to Sperry Prod- 
ucts, Inc. Invention relates to improve- 
ments in universal flight indicators, and 
in such instruments there is provided a 
sensitive element which is substantially 
unresponsive to small and short-period 
disturbing forces acting around the hori- 
zontal axes, that is, the X and Y axes. 
There is obtained a slow-period action 
around the vertical axis, while the long 
period around the X and Y axes makes 
the instrument particularly useful as an 
artificial horizon or altitude-of-flight in- 
dicator. 


Gyromagnetic Compass, 2,301,200, B. G. 
Carlson and B. A. Wittkuhns, assignors 
to Sperry Gyroscope Co. Invention re- 
lates to improved magnetic control, for 
directional gyroscopes, in which influence 
upon magnetic element of steel bearings 
and pivots is balanced, or in which mag- 
netic element is located in such a way 
as never to change its relative position 
with respect to other magnetic parts in 
instrument, in order to effect compensa- 
tion for latter. Other improvements are 
also embodied. 


Cylinder Barrel Construction, 2,301,235, A. 
V. D. Willgoos, assignor to United Air- 
craft Corp. Improved engine cylinder 
having separate cylinder barrel, head, and 
barrel fin portions. Improved head at- 
taching means is arranged to facilitate 
assembly of barrel fin portion on barrel 
and obviate necessity of thickened barrel 
portion within finned area. 


Two new pursuit plane designs developed 
by James S. McDonnell, Jr., and assigned 
to McDonnell Aircraft Corp. (Top, D-134,- 
425; above, D-134,426.) 


Vibrationless Aircraft Seat, 2,301,903, ©. 
E. Flader, assignor to Curtiss-Wright 
Corp. Seat is insulated by resilient de- 
vices, to prevent vibration transmission 
thereto, and is adjustable as to height and 
angle. Adjustment means is particularly 
appropriate to aircraft pilot seats. 


Rotative Winged Aircraft, 2,301,417, 3. 
E. Larsen, assignor to Autogiro Company 
of America. Calls for driving airscrew 
mounted on a blade of lifting rotor, prefe:- 
ably adjacent to tip thereof, and there 
is employed jet propulsion means for actu- 
ating driving airscrew. Is especially for 
use in craft of type in which rotor drive 
means are provided setting up no aj- 
preciable driving reaction in the bod», 
thereby enabling helicopter flight with a 
single rotor, without necessitating pro- 
vision of any means for counteracting 
torque. 


Internal Combustion Engines, 2,301,434, 
C. I. MeNeil, assignor to Bendix Aviation 
Cerp. Invention relates to method and 
mechanism for controlling propellors of 
multi-engine aircraft to maintain then 
in sychronous rotation, control being 
operative upon the said propellers to 
change blade pitch and thus restore syn- 
chronism following a temporary deviation 
therefrom. 


Airplane Fuel Tank Safety Device, 2,301,- 
483, G. Van Daam. Invention includes 
provision of means on external surface 
of an airplane which will release an 
extinguishing fluid in a fuel tank upon 
wreckage of airplane, also means for 
cutting off fuel to carburetor to reduce 
fire hazard. 


Resilient Engine Mount, 2,302,074, J. M. 
Tyler, assignor to United Aircraft Corp. 
Resilient engine mount, constructed en- 
tirely of metal, has controlled flexibility 
in various directions. Installation and 
removal of engine is facilitated. Em- 
bodied are number of tubular elements, 
some of different diameters than others. 


Navigation of Aircraft, Ships, or the Like, 
2,302,210, A. Graves, assignor of one- 
half to Alltools Limited. Apparatus for 
indicating to a navigator tae compass 
bearings appropriate to great circle navi- 
gation between two points. Comprises 
setting device adjustable to represent 
latitude of vertex of required great circle, 
a setting device capable of initial adjust- 
ment to represent distance of starting 
point from vertex measured along said 
great circle and of subsequent adjustment 
to represent variations in said distance at 
successive points on great circle, and 
means responsive to adjustment of said 
setting devices for indicating at each stage 
of journey the compass bearing necessi ry 
for continued travel along great circle 


Supercharger Control, 2,301,072, R. M. 
Nardone, assignor to Bendix Aviation 
Corp. Novel supercharger drive includes 
friction clutch of centrifugal type and aiso 
a friction brake by which volume of iif 
compressed and fed to engine may be 
varied at will. Provides novel means ‘or 
actuating supercharger at variable speed. 
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Ideal for Light-Gauge Metal Welding 


Greater welding output from every machine and improved switch which may be combined with the electrode holder 

welds on light gauge metal—these are some of the advan- permits the operator to regulate the welding current from 

tages provided by the new Wilson ‘‘Honey Bee’”’ Arc Control maximum to minimum without breaking the arc or affecting 

Station. Several welding operations can be performed the performance of any other station working from the 

simultaneously by connecting (for example) two 150 amp. same generator. 

or four 75 amp. Wilson ‘‘Honey Bees”’ to a single 300 am- DIMENSIONS 

se oe potential arc welding Geanenter. Any Witeon Height Length Width Weight 
ornet’’ can be changed to constant potential by making 

a simple connection. 75 ampere ....... 20” 24,” 11%” 125 lbs. 
Craters, gas pockets and similar defective weld deposits 150 ampere 20" 29%" = 13%" —- 160 Ibs. 

are prevented by Wilson Crater Control which gradually For more complete information send for 

fades the current to zero when the arc is broken. A control Bulletin ADW-47. 


Air 4Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
IN TEXAS: 
’ MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON, TEXAS 
OFFICES IN ALL PRINCIPAL CITIES 
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looks like rubber 
acts like rubber— 


But...it does things rubber never could do! 


\ARGEST 


WHICH ONE WOULD 
YOUR MONEY BE ON? 


Excess weight can ruin any 
performance, even that of the 
track champion—or the fast- 
est airplane. Hycar synthetic 
rubber in gaskets, hose and 
many other essentials gives 
sure dependability with ight 
weight, where oil resistance 
and strength in a resilient 
material are needed. Ask Hy- 
car for samples and for special 
compounds to meet any spe- 
cial needs you may have. 
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INDEPENDENT PRODUCER 


America has what it takes to make rubber. We’re doing it. 
We are producing Hycar synthetic rubber, and producing it 
in quantity in a variety of forms with physical properties con- 
trolled. Yes, Hycar rubbers are literally tailor-made for a 
thousand-and-one different industrial applications. 


Some of the superior qualities of Hycar over tree rubber 
are: Better in strength and electrical properties; greater 
resistance to deterioration from oxygen, sunlight, and heat. 
It will stand more flexing—more abrasion. It can be made 
extremely resistant to oil and most acids. Hycar research 
laboratories are constantly exploring new possibilities — 
discovering many improvements. 


The big problem today is production in greater volume 
for planes, pontoons, life rafts, and other war needs. This in- 
creased production means that after the war Hycar will con- 
tinue to replace tree rubber in countless places where it will do 
a better job and make America a better place in which to live. 


Hycar is crude synthetic rubber furnished to manufacturers of finished 
rubber products. If you are producing a war essential, our chemists and 
engineers will cooperate in determining which type of Hycar rubber will 
meet your rubber problems. HYCAR CHEMICAL COMPANY, Akron, Ohio. 


HYCAR 


IN AMERICA OF BUTADIENE SYNTHETIC 


RUBBER 
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INFORMATION TIPS 





Squeeze Riveters 

Just off press is new Hanna Squeeze 
Riveters, 28-page catalog covering many 
of 700 styles and sizes of riveters in line 
niade by Hanna Engineering Works, 1765 
Elston Ave., Chicago. Units and methods 
are profusely illustrated. 


Tubing Seal-Fittings 

Nine-page catalog titled Tubing and 
Tipe Protection Methods, issued by Tub- 
ing Seal Caps, Inc., 215 W. Seventh St., 
Los Angeles, includes illustrations and 
descriptions of uses of tubing seal-fittings 
ir aircraft plants. 


Production Tools 
Aero Tool Co., 231 W. Olive St., Bur- 
bank, Calif., offers its 1942-’43 catalog of 
cut-forged, comparameter-inspected, micro- 
glass-polished precision aircraft tools. 


Flow Rate Instruments ...... cocccee 4 

Aviation Rotameters is title of new 
catalog section prepared by Fischer & 
Porter Co., 110 W. Penn St., Germantown, 
Philadelphia, Pa. Well illustrated and 
diagrammed, section describes fuel flow 
rate, anti-ice fluid, oxygen flow, dyna- 
-mometer fuel consumption, and pump test- 
ing uses of devices. 


Worker Fatigue ........... cethins vee 

A nine-page brochure available from 
American Bottlers of Carbonated Bever- 
ages, 1128 16th St., N. W., Washington, 
D. C., titled Fatigue vs. Efficiency points 
to close relationship between accident rate 
aud fatigue. Effects on both employee and 
production curve, and methods of relief, 
are detailed. 
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New York, N. Y. 
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the manufacturers. 


Lubrication eee 

Keystone Application Guide, 26-page 
booklet offered by Keystone Lubricating 
Co., 21st, Clearfield and Lippincott Sts., 
Philadelphia, presents recommendations 
covering lubrication of industrial machin- 
ery. Cutting oils and coolants used in 
aviation industry are covered. 


Control of Ice on Runways........ oo 

Titled Ice Control for Airport Runways, 
Brief No. I-52 issued by Calcium Chloride 
Assn., 3145 Penobscot Bldg., Detroit, de- 
scribes means of skidproofing hard packed 
snow or ice with abrasives and softening 
up of snow so that it may be bladed off 
airfield. Moreover, further information is 
detailed in Association’s Bulletin No. 27. 


Re Hydraulic Accumulators ........ 8 

Offered by Simmonds Aerocessories, Inc., 
10 Rockefeller Plaza, New York City, is 
Handbook of Instructions on Simmons- 
Olaer Hydraulic Accumulator for Aircraft. 
Covered are installation, inspection, main- 
tenance, and testing. Book also lists causes 
and corrections for various problems en- 
countered. 


Mechanical Goods Catalog ........ 9 

New loose-leaf catalog service, particu- 
larly for aircraft design engineers, has been 
instituted by United States Rubber Co., 
Rockefeller Center, New York City, Initial 
section comprehensively covers field of me- 
chanical goods. Charts, blueprints, and 
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Keep UP-TO-DATE 


On Developments 


This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 
It helps executives save invaluable time, pro. 
vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below, clip it to 
your letterhead, and mail. There is no cost, no obligation.* 

















photographs are included, and _ pertiuent 
government specifications are listed with 
each item. 









On Chrome-Molybdenum 

Revised version of Section II—Ciro. 
mium-Molybdenum Steels for inclusion in 
earlier-issued book Molybdenum in Steel, 
has been isued by the Climax Molybdenum 
Co., 500 Fifth Ave., New York City. Newly 
available data is contained in this 33-page 
revision. 











Terminals and Connectors 

Thomas & Betts Co., 36 Butler St., Eliza. 
beth, N. J., announces publication of its 
Catalog No. 36, covering terminals, con- 
nectors, and bonding jumpers for electrical 
wiring in aircraft industry. Additional 
sheets and pages will be issued as firm’: 
line changes or expands. 


























































Concrete Mix ..........seeeeeeees 12 N 
Available from Master Baibars Co, 
Cleveland, is 24-page pamphlet titled Ce be 
ment Dispersion and Air Entrainment in ” 
Concrete Pavement Construction. It cor: 
tains details and partly technical account H 
of character, development, and use of HP-’, le 
firm’s product designed for adding to pav. be 
ing mix to gain new transverse strength, 
resistance to wear, and freedom from scai: 2 
ing. . 
pe 
mé 
Nut Interchange Data ............. 13 
In accordance with recommendations by Pri 
WPB, Tinnerman Products, Inc., Cleveland, 
has compiled complete set of interchange] ,.,, 
sheets, showing what type of its Speel MM ;,) 
Nuts are interchangeable with other ap , 
proved self-locking nuts for uses in not qui 
structural assemblies and attachments 0 
aircraft. NI 
d 
Moisture-Damage Reduction ....... ste 
Folder available from Davison Chemical org, 
Corp., Baltimore, describes principles (fi ous 
protection of its product, Protek-Sorb, use 31+ 
to reduce loses caused by moisture damage, & allo 
to which aircraft industry instruments I dea 
machinery, and units are vulnerable. of } 
Jon 
Electric Circuit Controls ........... 
Guardian Electric, 1615 W. Walnut St. 3% Met 
Chicago has published a four-page folde! A 
titled Controls by Guardian for A’rorofiM offer 
Electric Circuits. Featured are diagrams gi ing 
pictures and description of company’s B4 _ 
ca 





solenoid contactor unit, designed to 
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specifications for remote control of start- 
ing motors. 


Abrasive Cutting 

From Andrew C. Campbell Div., Ameri- 
cat Chain & Cable Co., Inc., Bridgeport, 
Conn., is available Abrasive Cutting, book 
explaining development and application of 
abrasive cutting procedure. Presented are 
32 pages of details, photographs, tables, 
and operation data. 


Lighting and Drying Units . 

Included in booklet Fostoria Production 
Weapons, are sections detailing aircraft 
industry uses of lighting units and infra- 
red drying equipment offered by Fostoria 
Pressed Steel Corp., Fostoria, Ohio. 


Electric Tool Catalog 

Portable Electric Tools for Aircraft Pro- 
duction and Maintenance is title of well- 
illustrated 28-page catalog obtainable from 
Black & Decker Mfg. Co., Towson, Md. 
Given is complete information, photo- 
graphs, tables, and descriptions of aero 
tools offered by company. 


Taps, Cutters, Threaders 

Designated Catalog No, 22, new 134-page 
hook issued by Detroit Tap & Tool Co., 
Butler St., Detroit, describes company’s 
line of standard and special taps, thread 
milling cutters and other forms of thread- 
ing tools, thread gages, ete. Also con- 
tained are numerous reference tables for 
the shop man and production engineer. 


Resistors, Relay Units 
Bulletins Nos. 23 and 104, prepared by 


Ward-Leonard Electric Co., Mt. Vernon, 
N. Y., provide construction, mounting, rat- 
ing, size, and dimensional information con- 
cerning company’s Vitrohm strip resistor 
and Midget metal-base relay units. 


How to Oil Lathes ............... 21 

Oiling the Lathe is title of 19-page bul- 
letin available from South Bend Lathe 
Works, South Bend., Ind. Second in a 
series of lathe service publications, this 
well-illustrated booklet details maximum- 
performance lubrication for any size or 
make of lathe. 


Price Renegotiation ............... 22 
Aid in renegotiating prices and govern- 
ment contracts is provided in four-page 
folder issued by Eddy-Rucker-Nickels Co., 
Cambridge, Mass. A profit graph and 
quantity-discount calculator are featured. 


NE Steels...... ‘ 

New data on N E (National Emergency) 
steels has been published by Joseph T. Ry- 
erson & Son, Inc., Chicago. With numer- 
ous tables and including graphic diagrams, 
3l-page booklet is punched to fit Ryerson 
alloy steel reference books. Thoroughly 
dealt with are selection and heat-treating 
of N E steels, with special explanation of 
Jominy end-quench hardenability test. 


Metci Hose Data.................. 24 

Anerican Brass Co., Waterbury, Conn., 
offers 13 newly published sheets, compris- 
ing section “American Metal Hose Prod- 
ucts for the Aircraft Industry, Aeronauti- 
cal ngineering Data” for inclusion in 
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American Aircraft Catalog. Covered are 
flexible low-tension shielding conduits, 
flexible aluminum and stainless steel tub- 
ing, and aluminum shield and conduit fit- 
tings to A-N drawings, with photographs, 
diagrams, and tables. 


De-icer Publication 

Comprehensive 36-page photo and dia- 
gram illustrated De-Icer Handbook is of- 
fered by B. F. Goodrich Co., Akron, Ohio. 
Featured are 13 pages devoted to de-icer 
installation, with step-by-step procedures. 


Manual on Lucite 

Lucite Aircraft Manual, just published 
by E. I. du Pont de Nemours & Co., Plastics 
Department, Arlington, N. J., is 124-page 
illustrated book on forming, fabricating, 
and physical properties of Lucite methyl 
methacrylate resin for transparent sections 
for aircraft. , 
Cutting-Tool Power Slide Rule 

Motorule is name of practical cardboard 
slide rule device offered by General Elec- 
trie Co., Schenectady, N. Y., for calculat- 
ing cutting tool power requirements for 
metal-eutting operations. 








Electric Resistance Welder 

Sciaky Bros., 4915 W. 67th St., Chicago, 
has prepared new P-1-R Catalog exclu- 
sively featuring company’s new P-1-R 
radial portable electric resistance welder. 
Unit, used in aireraft, industry, is fully 
described, diagrammed, and photo-illus- 
trated. 


Wrenching Bolt Standards 

Holo-Krome Screw Corp., Hartford, 
Conn., announces distribution to aircraft 
designers and engineers of its new catalog 
NAS Standards for Internal 
Bolts. 


Wrenching 





Latest Machine Tools 


Heat-Treating Furnace...... 30 

New type of foreed connection heat- 
treating furnace with heating capacity 
to 1,750 deg. F., designed to speed up 
hardening, annealing, normalizing, tem- 
pering, nitriding, and other heating op- 
erations for production of aircraft parts, 
is announced by Lindberg Engineering 
Co., 2444 W. Hubbard St., Chicago. 
Called the Super Cyclone, new units, 
states company, increases production by 
permitting handling of work on fixtures 
or in work baskets. Heat, developed 
totally by forced convection, is carried 
under presure by high velocity fans 


through every part of charge. In hard- 
ening and drawing of tubular aireraft 
parts, more than 80 pieces 36 in. Jong 
and lye in. in diameter (for example) 
can be loaded vertically in an alloy fix- 
ture for insertion in furnace. Photo 
shows charge of 3-in. rounds (somewhat 
similar to tubular aircraft parts) com- 
ing from work chamber of furnace just 
prior to quenching operation. Following 
quench, parts go back into same furnace 
for drawing. Heating is by gas, oil, or 
electricity. Circulating fan is in sepa- 
rate chamber away from work chamber. 
Furnace is made in 30 standard models 
ranging in work chamber size from 16 in. 
dia. by 20 in. depth to 72 in. dia. by 84 
in. depth—AviaTION, January, 1943 


Deep Drawn Press.......... 31 

Self-contained H-P-M Fast Traverse 
deep drawing press for sheet metal, 
equipped with blankholder and die 
eushion for drawing large, deep metal 
airplane parts, is announced by Hydrau- 
lic Press Manufacturing Co., Mount 
Gilead, Ohio. Matched punch and die 
set is employed, with ring, carried by 
blankholder slides, holding blank while 
part is drawn. Usually single-press 
stroke completely draws part from flat 
blank. Press is of universal design and 
ean be used to deep draw aluminum 
alloy, steel, and other sheet metal, with 
accommodations provided for all stand- 
ard types of deep drawing dies. Spe- 
cial feature of press is that only one 
hydraulic pump (pressure generator) 
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ARACHUTES play a vital role in World War Il. In 
recognition of exceptional performance in parachute 
production, the Army and Navy have conferred upon the 
employees of the Pioneer Parachute Company, the coveted 
| "E' Award. Every man and woman of Pioneer is now 
privileged to wear the ''E'’ badge of honor, symbolic of 
the tireless effort, ceaseless vigilance and persevering 
spirit of loyal Americans who are accomplishing today 
what yesterday seemed impossible. 








| The pride which accompanies this signal honor will 
| add impetus to the drive toward America's ultimate 
award ... Victory. 


Cc) 





, PIONEER PARACHUTE COMPANY, INC. 


wae] MANCHESTER, CONNECTICUT, U. S.A. 
AAR, SS 
oa CABLE ADDRESS: PIPAR, Manchester, Conn., U.S. A. TELEPHONE: Manchester 4157 
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is required. Speeds are provided to op- 
erate the press manually, semi-auto- 
matically. Specifications—Pressing mem- 
ber, pressure capacity (tons): Main 
slide 750, blankholder slide 300, die 
cushion platen 125; pressing surfaces 
(L-RxF-B): Main slide, 105x38 in., 
blankholder slide 102x60 in., die cushion 
platen 90x40 in.; ram travel (max.) 
main slide 42 in., blankholder slide 27 
in., die cushion platen 10 in.; bed area 
(L-RxF-B) : 120x60 in.; motor required 
(hp. x rpm.) 100x900; shipping weight 
231,000 Ilb.— AviaTi0Nn, January, 1943. 


Metal-Cutting Band Saw......32 


With capacity of 13x16 in. rectangu- 
lar and 13 in. dia. round, recently intro- 
duced Model V-12 metal-cutting band- 
saw, made by Wells Manufacturing Co., 
Three Rivers, Mich., is designed for con- 
tinuous metal cutting on many larger 
jobs. Incorporated are features of com- 
pany’s Models 5 and 8, also new hydrau- 
lically controlled speed and lift appara- 
tus. Machine is equipped with 3? hp. 
electric motor driving blade at a choice 
of three speeds, 53, 94 or 148 ft. per min. 
Size of unit is 524 in. overall height, 
with 73x30 in. floor space required. 
Weight of saw is 1,750 lb.—AviatTion, 
January, 1943. 
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Lathe With Auto-Indexing.... .33 


Oster No. 601 Rapiduction turret 
lathe, now fitted with automatic index- 
ing to replace manual control of turret, 
is offered by Oster Manufacturing Co., 
Cleveland. Designed to relieve the more 
costly machines and highly skilled op- 
erators from a wide range of bar and 
chucking operations, machine has ¢a- 
pacity of 14 in. (round) for cutting-off, 
boring, tapping, reaming, facing, thread- 
ing, and for many other operations. 
Where three or fewer operations in 
sequence are required, machine can be 
furnished with plain saddle instead of 
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six-station turret. Lathes can be spe- 
cified with worm or direct drive to 
spindle, a two-speed motor, reverse, elec- 
trie brake control. Motor connects by 
means of multipie V-belts, with speed 
changes being obtained by application 
of quick change sheaves from 140 to 
1,000 rpm. on worm-drive design with 
1,800/3,600 rpm. motor; and 70 to 500 
rpm. with 900/1,800 rpm. motor; and 
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Turco Products, Inc., manufactures 
more than 225 Specialized Industrial 
Chemical Compounds which have been 
designed for production speed-up on 
almost every operation in the plant. 
in preparation for anodizing or chrom- 
ctizing; for phosphatizing; for spot 
welding and weld masking; for de- 
greasing and decarbonizing of ma- 
chine parts and all of the operations 
listed on the coupon below, there is a 
thoroughly tested Turco material. 


SPECIALIZED 


TORCO 


COMPOUNDS 


Ask us for technical information. Call 
on your local Turco Field Service En- 
gineer for free consultation. For ideas 
and production short cuts, check and 
mail coupon below. No obligation. 


esssoe MAIL THIS COUPON cceeee 


TURCO PRODUCTS, INC. 22-13 
6135 S$. Central Ave., Los Angeles 


Please send me FREE literature on mate- 
rials, methods and procedure pertaining to 
the operations checked below: 


NAME TITLE 
ADDRESS. STATE 


FIRM 


VM INTERESTED IN THE OPERATIONS 


WHICH I HAVE CHECKED (:~): 

CD Acid Pickling 0 General Plant 

(J Aluminum Spot Maintenance 
Welding (0 Hot Immersion 

0 Anodizing Cleaning 

{] Cadmium Plating [) Magnesium 

[] Chemical Vapor Processing 
Cleaning 0 Paint Camouflage 

[7 Chromatizing Cleaning 

[J Cleaning Metals D1 Paint Department 
Before Processing Maintenance 

(0 Cleaning Prior to { Paint Stripping 
Plating 0) Phosphatizing 

(0 Cold Immersion i} Scale Removal 
Cleaning and Control 

(J Cold Spray C0 Stainless Steel 
Cleaning Processing 

(1 Floor Maintenance [J Steam Boiler 

(J Glass Cleaning Maintenance 


UORCO PRODUCTS, (NC. 


Sales and Service Representatives 
and Warehouse Stocks in all Principal Cities. 
HEAD OFFICE: 

6135 South Central Avenue, Los Angeles 
LOS ANGELES -SAN FRANCISCO - CHICAGO 


Factories in Los Angeles and Chicago 











Industrial Chemical 
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with 900 to 3,000 rpm. on direct drive 
design with 1,800/3,600 rpm. motor and 
450 to 1,500 rpm. with 900/1,800 rpm. 
motor. Belt-connected coolant pump is 
assembled in machine base. Net weight 
is approximately 1,700 lb., with machine 
occupying 33x70 in. of floor space, not 
counting bar-feed extension requiring 
94 in. beyond the pan.—AviaTIon, Jan- 
uary, 1943. 


Thread Milling Machines..... 34 


Hill-Bartelt Machine Co. 229 §&. 
Church St., Rockford, Ill., presents two 
models of a newly designed thread mill- 
ing machine, one illustrated being single- 
purpose unit. Other is general-purpose 
machine with adjustment permitting 
change of set-up for wide variety of 
work. Millers are fully motorized, with 
all driving elements, also electrical con- 
trols and coolant system, enclosed in 
structure. Single-purpose model can be 
made up for cutting either R-H or L-H 
external or internal thread, using multi- 
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ple type thread mill. Feed is by cam 
governing complete cycle, including 
rapid return and a dwell for reloading. 
Controls include start and stop buttons 
for motors, clutch release lever, and 
chuck-operating handle. With same ba- 
sic element; general-purpose model has 
cutter head with tilting adjustment for 
aligning cutter with helix angle of 
thread. Hither single or multiple type 
cutters may be used. With either cam 
feed or lead screw, machine will cut 
threads from 5 pitch to 32 pitch up to 
9 in. in length with single cutter and up 
to 2 in. in length with multiple cutter. 
Controllable cross feed permits cutting 
of pipe threads or partially tapered 
threads, states company.—AVIATION, 
January, 1943. 


Rocker Arm Welder......... 35 


Sciaky Bros., 4915 67th St., Chicago, 
has now introduced a new rocker arm 
resistance welder, type PMCR. 2816, for 
spot welding of aluminum and its alloys. 
Machine embodies features of company’s 
regular line, such as “stored energy with 
pre-heating and variable pressures with 
recompression,” and also offers several 
other features, including adjustable elec- 
trode tip which may be set at any angle, 
states the company, without impairing 
the proper welding position. Settings 
are designed to make possible welding 
of unusual shaped sizes of metals. All 
gages and dials are set on frame of ina- 
chine fully visible to operator. Machine 
supplies total pressure of 3,000 Ib. be- 
tween electrode tips from supply (ine 
of 90 Ib., using normal throat depth of 
34 in. It has welding capacity of .080 in. 
plus .080 in., 24st Alelad. Welding 
stroke is 4 in. and retraction stroke 
34 in. Special face plate at 45 deg. can 
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be incorporated with vertical face plate 
for special work.—AvIATION, January, 
1943. 


Automatic Airblast Cabinet.. 36 


Pangborn automatic airblast cabinet, 
developed and manufactured by Pang- 
porn Corp., Hagerstown, Md., for use 
in airplane engine production, puts uni- 
form finish on fins of airplane cylinders 
prior to their being metallized. Cabinet 
(photograph below) is designed for 


| time saving in operations giving finish 


assuring a permanent bond for metal 
coating. Also developed by company 
is Pangborn airblast room, a special in- 
closure wherein entire aluminum and 
magnesium airframes may be bDlast- 
cleaned. Here, fine sand is discharged 
by compressed air from nozzle in end of 
hose line, thereby rendering uniform 
light finish to tubing “without danger,” 
states company, “of deep biting or over- 
blasting” in operation. — AVIATION, 
January, 1948. 
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Hydraulic Arbor Press.......37 


New 6-ton hydraulie arbor press, with 
8-in. maximum stroke and affording 20 
in. of daylight and an opening of 20 in. 
from left to right, is announced by 
Hydraulic Machinery, Inc., Detroit. 
Power unit and press are en-unit, former 


reinforced on top by I-beams, acting 
as base for assembly. Arbor press and 
power unit combined occupy 27x42 in. 
floor space. Directly connected, motor 
rates 5 hp. on 3-phase, 60 cycle a.c. and 


Wiry Joe, long a leading 

manufacturer of replace- 

ment wire and cable for the automotive 
industry, is also an important source of 
supply for electric wire and cable for 
the aviation industry. 

The Wiry Joe “Aviation” line covers 
every need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. Wiry Joe also manufactures 
welding cable. 

Every Wiry Joe “Aviation” cable is 
a quality cable, built to meet army and 
navy specifications, and produced 
under the Dostam Method of manufac- | 
ture for high efficiency, long life, de- 
pendability and uniformity. 

Inquiries concerning wire or cable 
for any type of service will be promptly 
answered. 


AVIATION CABLE 


manufactured by 


THE CRESCENT COMPANY 
Pawtucket, Rhode Island 








Lighting Cable 


Two-Conductor Cable 


Ignition Cable 


Starter Cable 


Available in both shielded and 
unshielded constructions 














PROUDLY 


our men and women wea 


Weare privileged to serve the war effort 
directly—in the making of important 
fire-control instruments... Our men and 
women won their first “E” Award .in 
August 1941—their second in May 1942. 
It is now our privilege to fly our third 
flag—the Army-Navy Production Award 


pennant with two stars affixed. x * The 
regular K &E line is also in the service. 
Mechanical and civil engineers and drafts- 
men—engaged in war work—make daily 
use of K&E slide rules, drawing instru- 
ments, surveying instruments, drafting ma- 
chines, tracing papers and tracing cloths. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO e $f. LOUIS SAN FRANCISCO 
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MONTREAL 
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operate at 1,200 rpm. Press is equipped 
with manually operated four-way valve 
that is self-centering, and the gage regis- 
ters from 0 to 2,000-lb. pressure. Vickers 
pump is standard equipment.—Avia- 
TION, January, 1943. 


High-Speed Turret Mill...... 38 

Announced by Rogers Machine Works, 
Iuc.,, 125 Arthur St., Buffalo, N. Y., is 
new high-speed vertical turret mill de- 
sizned for boring, drilling, and turning 
of non-ferrous castings and forgings in 


aircraft industry. Incorporated are 
swivel side head adjustable at any angle 
on each side of vertical up to 35 deg. to 
facilitate quicker tool setting for irreg- 
ular-shaped pieces, built-in graduated 
dial to save time in making set-up for 
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original and second runs, and horizontal 
chuck to permit work to slide readily 
in exact position. Main drive sheaves 
runs at 760 rpm., double the 380 rpm. 
of standard Rogers mill. Like latter, 
new model has working eapacity of 
36-in. dia.—AviaTIon, January, 1943. 


Shaft-Straightening Press.... 39 

Newly introduced by Lake Erie En- 
gineering Corp., Buffalo, N. Y., is sensi- 
tive quick-acting  shaft-straightening 
press complete with anvils and centers 
for testing. Pumping unit, self-contained 


BALDOR |: 
ecannc GRINDERS 
HEAVY DUTY 


BALDOR Grinder No. 803. % h.p., heavy-duty, 
ball-bearing, Capacitor type motor (guaranteed 2 


yrs. against burn-out) 3400 r.p.m., $69 00 
BALDOR ELECTRIC COMPAN 


110 volt, single phase. 
Y 
4380 Duncan Ave. ST. LOUIS, MO. 


BALDOR 


ELECTRICAL SPECIALISTS 
FOR 22 YEARS 


Manufacturers of 
Electf#ic Motors 
Electric Motor Grinders 
Battery Chargers 
Fast Battery Chargers 
Battery Testers 


Write for Bulletios 


BALDOR ELECTRIC COMPANY 
Sf )Duncan Ave. ST. LOUIS, MO. 


in base of press, provides 20 tons ea- 
pacity. Ram operates at high speed and 
is arranged with quick return spring. 
Incorporated is combination hand level 
and foot pedal control arranged so that 
either may be used _ independently. 
Maximum down stroke of the ram, states 
the company, is quickly adjusted by con- 
trol located on yoke, and pressure con- 
trol hand wheel is conveniently mounted 
on front of main pedestal.—AviaTION, 
January, 1943. 


Eight-Speed Transmission.... 40 

Capacity up to 30 hp. is offered by 
Super model Transmission. Photo shows 
installation on Ingersoll planer-type 
milling machine, while inset depicts 
close-up of transmission from control 
side. Made by Western Manufacturing 
Co., 3400 Seotten Ave., Detroit, trans- 
mission provides eight changes of speed, 
arranged in geometrical progression, ob- 
tainable through two automotive type 
shift levers (overall ratio 6:1). Unit is 
designed to give correct spindle speeds 
without necessity of stopping machine, 
thus allowing for complete machine op- 
eration and various faces at once setting. 
Transmission may be used to replace 
gear boxes on radial drills, vertical tur- 
ret lathes, ete., as well as for motorizing 
large boring mills, lathes, slotters, and 
the like—AviaTion, January, 1943. 

















‘Peel off and attack!” Crisp and 
clear, the command from his squa- 


dron leader reaches each pilot’s © 


earphones, without crackle or 
muddiness” . Gone is the harsh, confusing 
zip-zip-zip of spark-plugs, inverters, electric 
motors or other static producers in the zone 
of operations. Gone because Mallory Noise 
Filters are now used in our fastest warplanes 
to assure clear communications . . . often the 
sole difference between success and failure 
.-. life or death. 


Long before the war started, Mallory Noise 
Filters helped pilots on commercial air lines 
to get clear, static-free reception. Thus, when 
war production became urgent, Mallory en- 
gineers weren’t caught napping. They had 
already converted the standard commercial 


aircraft noise filters into units that meet 
the toughest requirements of combat planes. 


Similarly, other products made by Mallory 
for the aircraft industry ... including elec- 
tronic parts, from small tubular condensers to 
heavy duty rectifiers... electrical contacts 
and complete contact assemblies... stand- 
ardized resistance welding electrodes and holders 
..» have all been successfully adapted, by 
Mallory electrical and metallurgical engi- 
neers, to speed production and improve per- 
formance of America’s squadrons of the sky. 


Today, if you’re air-minded, you’re almost 
sure to be Mallory-minded. Our engineers 
welcome metallurgical and electronic prob- 
lems from aircraft designers and production 
men. We’ve solved some tough ones. Why 
don’t you make us prove it to you—today? 


~ 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA e Cable Address—PELMALLO 


Trademarks = U. S. Pat. Off.—Mallosil, Rectostarter, este 
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SERVES THE AVIATION, THE “AVIATION- IN TRUMENT AND 
THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
“ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 
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Shop Equipment & Accessories 


Elevating Weld-Positioner.... 41 


Hydraulic tilting and elevating table, 
powered by motor driven hydraulic 
puinp and capable of revolving in any 
position mechanically by worm gear 





arrangement, is embodied in hydraulic 
elevating welding positioner made by 
Lyon-Raymond Corp., Greene, N. Y. 
| Table is easily removable so that weld- 
ing fixtures. can be attached. Unit is 
suitable for use by women welders 
through simplifying handling and re- 
ducing operator fatigue. Positioner’s 
capacity is 2,000 lb., and round table, 
which tilts from horizontal to vertical, is 
30 in. in diameter with tee slots for 3 in. 
bolts. Included is 4 hp. motor-driven 
hydraulic pump, with motor wound for 
operation from lighting cireuit——Avis- 
TION, January, 1943. 


Universal Cutter-Grinder.... 42 


Berco Mfg. Co., 429 W. Superior St., 
Chicago, offers new Hilco universal cut- 
ter-grinder. Company states that unit, 
furnished with interchangeable table or 
flat bed attachment and a special uni- 
versal index dividing head, may be set 
up quickly for any other cutter, regard- 
less of type of tool ground last. Divid- 





ing head has seveh index circles consist- 
ing of micrometer “placed holes or stops 
which are designed to assure perfect 
uniformity with cutting edges in finished 
cutter regardless of number of teeth or 
cutting surfaces. A bench-type machine, 
unit is 21 in. long, 17 in. deep, and 17 in. 
high, with weight of approxjmately 135 
lb. Photo shows unit with table (flat 
bed) attachment, set up to sharpen heli- 
eal milling cutter—AvIATION, January, 
1943. 
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Aircoating Unit ............ 43 


Paasche Airbrush Uo., 190 Diversey 
Parkway, Chicago, has introduced a new 
automatic aireoating unit with infra-red 
preheating oven for applying cdlleidal 
graphite compounds to metal parts. De- 
vice consists of pressure feed material 
with necessary hose and fittings, auto- 
matic airbrushes mounted on new radial 














Specialized skill and experience 
built up in 100 years of steel-service 
to American Industry —vast ton- 
nages of steel which move steadily 
through ten great Ryerson plants 
into war production —are at avia- 
tion’s command. 

For example, recently eighty seven 
bombers were held up awaiting de- 
livery of 2%" rounds of WD-X4130. 
A Ryerson Steel-Service man was 
called at his home on a Sunday eve- 
ning. Within a matter of minutes, 
Ryerson stocks in ten cities were 
being checked. All were tempora- 


Reliable 
supply for 


SPECIAL 


Source of 


AVIATION: 
STEELS 


rily out of the desperately needed 
bars—all but one. 

A shipment of 2%" WD-X41306 
rounds was just arriving at one of 
the Ryerson plants. The car was 
immediately opened and the same 
evening the steel was on its way to 
the airplane builder. A production 
bottleneck was broken. 

When steel is needed in a hurry 
—and it often #s, under pressure of 
war production—call Ryerson! If 
the required steel is to be had 
anywhere, Ryerson can, and will 


supply it! 


JOSEPH T. RYERSON & SON, INC. 
Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 









































type oscillator, and turntable aircoating 
unit with exhaust hood and gas-fired 
infra-red oven. Work is placed on hold- 
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ing fixtures which are specially designed 
for each job. Turntable carries work 
| through preheating oven, then after 
emerging, pieces move in front of auto- 
matie airbrushes, which apply the graph- 
ite compounds. While spraying, guns 
are oscillated radially, following work to 
assure uniformity of coverage. Basing 
tigures on turntable making 1 rpm., com- 
pany states average production on 30-in. 
dia. turntable with 20 spindles set at 4- 
in. centers is 1,200 pieces per hour, while 
average production on 40-in. dia. turn- 
table with 30 spindles set at 4-in. centers 
is 1,800 pieces per hour. Process En- 
gineering Co., Chicago, worked in con- 
junction with firm in developing for- 
; mulas for materials used as lubricants.— 
AVIATION, January, 1943. 


Auxiliary Relay ............ 44 


General Electric Co., Schenectady, 
N. Y., now has new instantaneous auxili- 
ary relay, type HMA, designed to meet 
light-weight and small-space specifica- 


a 
NEW PRODUCTS 





tions of AAF. With its cover, relay is 
1g x 2} x 2,% in. in size and weighs 
but 9 ounces. Offered back or front 
connected, with or without cover, relay 
is available in following styles: Double 
pole, double-throw with single-break con- 
tacts; single pole, double throw with 
double-break contacts; and single pole 
and double-throw with double-break con- 
tacts brought out to a terminal. Self- 
aligning contacts, states company, will 
interrupt 1 amp. at 125 volts d.e. indue- 
tive load.—AviATION, January, 1943. 


High-Altitude Heaters ...... 45 


Aircraft heating assemblies to operate 
at 35,000 ft., where temperature remains 
in neighborhood of 67 deg. below zero, 
are offered by McQuay, Inc., 1624 
Broadway St. N. E., Minneapolis. Com- 


bes 


pact units are constructed of aluminum 
for highest heat transfer efficiency.— 
AVIATION, January, 1943. 


Powered Assembly Jacks.....46 


Special jacks for use on aircraft plant 
assembly lines are announced by Lam- 
son Corp., Syracuse, N. Y. Tail jack 
(one per plane) and wing jacks (two 
per plane) are offered. Jacks are self- 
locking in any position, states company, 
can be turned in small space, and per- 
mit tilting of plane for greater ease in 
assembly process. Couplers to produce- 
tion-line conveyor chain are fitted to 
wing jacks. Tail jack has gear-head 
motor of 1 hp., while wing jack has 
2 hp. drive. Maximum lift: Wing jack, 
60 in., reversible; tail jack, 73 in., re- 
versible. For both type jacks, lifting 
speed is a 2 ft. per minute.—AviaTIon, 
January, 1943, 








quick AcTiON VISES 


OR over twenty-five years the 
Fenn Quick-Action Vise has 
been used in a wide range of 
work in industrial plants through- 
out the country. It is highly re- 
garded by users because of its 
speed, accuracy and depend- 
able service. 


We have never yet had a Fenn 
Vise returned to us because of 
it's failure to perform as repre- 
sented. Every Vise is built with 
the greatest precision for ac- 
curate work. Sliding and station- 
ary jaws are precision fitted. All 
working parts hardened ground 
steel, with heavy duty base of 
fine grained, well seasoned iron. 
Why not put the Fenn to a real 
test in your plant? 


Three sizes: 4”, 5’’ and 7”. 


Send for Bulletin No. 10. 


THE FENN IMiFG. CO. 


HARTFORD, £Onm A: 
ESTABLISHED 1900 
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176 ‘South Alvarado Street, Los Angeles, Calif. 
626-G La Salle-Wacker Bidg., Ch 7° il. 
1220-E Chanin Bldg., New York, N. Y. 
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Technical Director Ass’t Tech. Director 
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Francis A. Gudger 
President 
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Plastic Glass Protection..... 47 


New, waterproof and abrasion-resis- 
tant protective mask for plastic glass 
bomber noses, windshields, turrets, and 
windows, that is sprayed on and peeled 
off in one sheet, is Spraymask, an- 
nounced by Adhere, Inc., Los Angeles. 
Product is also suitable for use else- 
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where when temporary protective mask 
or coating against paint, grease, abra- 
sion, wind, or weather is desired. Tough 
enough to prevent abrasion and ordinary 
scratches during assembly processes, 
Spraymask is quickly applied, has no 
chemical action on plastic, and is im- 
pervious to paint thinners and ordinary 
solvents. When peeled off it tends to 
clean surface it covered. Its semi-cloudy 
appearance while being sprayed aids 
even application, but when dry it is clear 
and transparent and ean be left on as 
protection until plane is ready for de- 
livery. Photos show application with 
standard paint-sprayer and removal by 
peeling.—AVIATION, January, 1943. 


Oil-Saving Shield........... 48 


Conservation of oil through use of 
transparent Lumarith. plastic shield on 
automatic screw machines and turret 
lathes is reported by Celanese Celluloid 
Corp., 180 Madison Ave., New York 


City. Fire and safety hazards from 
spraying of hot oil are also avoided by 
guard, which sends oil back to drip 
pans for filtering and re-use. High 
transparency, light weight, flexibility, 
and ease of application are features of 
shield.—AviaTIon, January, 1943. 


Insert-Stud System.......... 49 


Bardwell & McAlister, Inc., Holly- 
wood, Calif., has been licensed to manu- 
facture the rings, studs, and inserts com- 
prising the Rosan locking system of 
threaded inserts and studs. Method, de- 
signed to solve problem of studs com- 
ing loose, involves simple ring with ser- 
rations inside and out. In practice, stud 
is installed by customary method, and 
the serrated ring is forced into place 
over interlocking serrations built into 


stud head, making for a tight fit flus! 
with surface of material. Similar'y, 
is stated that insert developed by !'osal 
may be locked in place by means oi sallé 
interchangeable serrated ring. ‘plist 


AVIATION, January, 1% 
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action is basis of positive lock effected 
by accurate machining. Diagram in ac- 
companying photo shows an insert with 
locking ring above, ready to drop into 
place. After ring is broached into ma- 
terial, insert will remain permanently 
in place, it is stated. Inventor Jose 
Rosan is seen at right—AviaTIon, Janu- 
ar/, 1943. 


Remote-Control Relay....... 50 


3-2-A aireraft relay is new unit of- 
fered by Guardian Electric, 1614 Wal- 
nui St., Chicago. Built to AAF speci- 
fic: tions, relay is designed for remote 
control of aireraft electrical circuits, 
wiih contact rating of 25 amp. continu- 
ous and 100 amp. surge at 24 volt d.c. 
Unit, which has single pole, single throw, 
normally open contact, weighs 6 ounces. 
—AVIATION, January, 1943. 


Spot-Welder Cooler......... 51 


Longer life of welding tips with con- 
sequent reduction in refinishing job, 
also consistent uniformity of weld due 
to constant tip temperature, are claimed 
for 580-WC spot welder cooler of- 
fered by Temprite Products Corp., 47 
Piquette Ave., Detroit. Model is self- 
contained cooling unit designed to sup- 
ply constant flow of low temperature 
water to electric spot welder tip and 
transformers. Operating as a water 
circulating system, unit can be used to 
operate one, two or three separate spot 
welders, depending on maximum heat 
load of welders and resistance to flow 
through the welder water circuit. Cab- 
inet dimensions: Height, 424 in.; width, 
345 in.; depth 23 in. Shipping weight 
is 500 lb— Aviation, January, 1943. 


CONSTANT 
TEMPERATURE 
CONTROL 
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Tail-Light Flasher........... 52 


Application of its constant speed, 
governor controlled, motor driven flasher 
mechanism for flashing of red and white 


tail lights of aircarrier aircraft, is an- 
nounced by Wallace & Tiernan Prod- 
ucts, Inc., Belleville, N. J. Maker re- 


WATER FLOW 
REGULATOR 


TO WELDER 


CITY WATER 
INLET 


FROM 
WELDER 





CIRCULATING PUMP WATER RESERVE 
TANK 


“d 


x * *® 
CHLCE. . 
| Tool Storage Units 
Available 


in WOOD 


aca acl 


Se ee 


Ample and adequate storage 
for tools, instruments, gauges, 
etc. Like the steel unit, top 
can be used as a tool tray. 
Rugged, engineered construc- 
tion. Keep ’em right on the 
job and prolong tool life. 


« STEEL 


All welded steel for heavy 
duty use. Here is portable and 
protected tool storage that 
saves wear, prevents losses 
and facilitates production. 


Ask for detailed information 
and literature on the complete 
Penco Line of Storage Equip- 
ment in Wood or Steel. 


Lf 1869 





oA 


Penn Metal Corporation 
of Penna. 


In Business Continuously Since 1869 


32 Oregon Avenue, Philadelphia, Pa. 











ROLLER BEARING CO. of AMERICA: 


TRENTON....NEW JERSEY 



























norts CAA approval of mechanism as 
eined for aircraft use. Governor con- 
rolled motor, designed to be unaffected 
by position, vibration, abnormal voltage 
ariation, Or variations in temperature 
om —35 deg. to +50 deg.C., is stated 
» ho'd accurate the exact periods of 
ight and eclipse for 40 cycle per minute 
nashi:.g characteristics. Unit is totally 
nelosed in moisture-proof and dust- 
roof gasketed case, with electrical con- 
ection through standard A-N type plug. 
fodels are designated as type FA-121 
or 12 volts and. type FA-122 for 24 
olts.- -AVIATION, January, 1943. 


Portable Electric Hoist...... 53 


Midget King, newly perfected electric 
ist, is offered by Yale & Towne Mfg. 
0., Philadelphia Division. Unit is made 








b lift capacity loads of 4, 4, 4 and 1 ton, 

d hoists are offered in both a.e. and 
, models. Device is readily portable 
br quick use on all handling jobs.— 
VATION, January, 1943. 


ube-Bending Jig........... 54 


Now available from Scott Aviation 
orp., Lancaster, N. Y., is special bend- 
bg jig for rapid and accurate bending 
f high pressure copper tubing for air- 
aft installations. Jig, which is semi- 
tomatic, consists of hardwood block 


} 


% 4 


~ 


















VIATLON, January, 1943 





or die (see photo) around which tubing 
is formed. Actual bending is accom- 
plished by roller and attached handle. 
Tubing, states company, is rolled pre- 
cisely to specified shape ready for 
soldering.— AVIATION, January, 1943. 


Two new lines of equipment for engine 
overhaul service and for propeller as- 
sembly and maintenance servicing, are 
announced by Pacific Airmotive, Bur- 
bank, Calif. First developed for use in 
firm’s own shops, both lines are now 


Engine, Propeller Service.... 
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offered for commercial distribution. En- 
gine line includes test and storage 
benches, engine slings, pumping equip- 
ment, pre-oiler units, and large number 
of special tools. And more than 100 
items are included in propeller line, all 
manufactured to tolerances well within 
original specifications. For companies 
engaged in war program, consultation 
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Free ‘'Handbeook on 
Springs”. Send for your 
copy today. It is infer- 
mative, compact, handy 
fo use. 
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.. 46 WALKER-TURNER 
— FLEXIBLE SHAFTING 











When the shortest distance for transmission of 
power or control between two points is noi a 
straight line — specify Walker-Turner Flexible 
Shafting. 








Designed and made entirely in our own piant, 
Walker-Turner Flexible Shafting has been thor- 
oughly job-tested in thousands of our flexible 
shaft machines. From our broad experience in 
its manufacture and application, we have been 
able to render valuable assistance to aircraft 
manufacturers and other producers of war 
equipment. Perhaps the transmission problem 
that your engineering department is trying to 
solve, has been worked out by us for other 
concerns. Why not ask us? 


WALKER-TURNER COMPANY, INC. 
1213 BERCKMAN STREET @ PLAINFIELD, N. J. 
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PLAINFIELD, N.d. FOR REMOTE CONTROL AND POWER TRANSMISSION 


U.S.A. 


AVIATION, January, 1% 








grvice re type and quantity of equip- 
ment necessary to service given number 
of units is also announced.—AVvIATION, 
January, 1943. 


instrument Lathes .......... 56 


New instrument lathes, made by Fow- 
ler Mfg. Co., 820 S. San Fernando 
Blvd., Burbank, Calif., are available in 
two sizes—3/16 in. and 4 in. bar capac- 
ity, hoth with 9 in. bed and 4 in. swing. 
Smaller size uses watchmaker lathe col- 


lets, while larger employs 9 in. bench 
lathe collets. Turret revolves vertically, 
has five stops. Indexing system is de- 
‘signed to give precision in turning to 
eliminate lost motion. On both models 
maximum distance between turret and 
spindle is 5 in. and maximum spindle 
fspeed recommended is 3,000 rpm. 
Smaller unit (illustrated) has hand- 
wheel type collet closer, while larger 
has lever type. For former, maximum 
power recommended is 4 hp. while for 
latter 4 hp. is advised.—AviaTIon, Jan- 
uary, 1943. 


Three-Deck Spray Booth..... 57 


A large, new type three-deck spray 
booth, 150 ft. long by 30 ft. high, has 
been developed by Binks Manfuacturing 
Co, 3114 Carroll Ave., Chicago. Three 


= IOOPMOTLIOA. eB CD TAT. 


AVIATION, January, 1943 
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sets of water curtains, one above the 
other, wash air and carry out fumes and 
over-spray in painting operation. Photo 
shows installation in Midwest aireraft 
factory.— AVIATION, January, 1943. 


Carbon Dioxide Actuator.... 58 


Through a new device developed by 
Walter Kidde & Co., West St., Bloom- 
field, N. J., carbon dioxide gas is now 
used as a source of emergency power. 
Offered is device known as Power Actu- 


ator Cylinder consisting of steel bottle 
filled with compressed CO,. Units are 
connected to pistons of hydraulic sys- 


——— 
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HEATER used by Army Air 
Forces for heating hua 
graphic trailer. Several 
tubular parts includin 
the stack are made of 
Carpenter Welded Stain- 
less Tubing to resist heat 
and corrosion. 


HOW THESE S 
UNIFORM TUBE WALL 


help to boost OUTPUT 
and conserve metals 


The uniform wall thickness of this Welded 
Stainless Tubing permits the use of lighter 
gauges without sacrificing strength. And 
lighter gauges mean easier forming, cut- 
ting and welding . . . an important plus 
wherever skilled workers are at a pre- 
mium! Then too, the use of Welded 
Stainless Tubing, pioneered by Carpenter, 
helps to conserve valuable metal. 


Longer service life is one feature of 
equipment and parts made from Carpenter 
Welded Stainless Tubing. There are no 
thin spots to “give out” as a result of 
constant heat, corrosion, pressure or wear. 


If you would like help in applying this 
tubing to your design or production prob- 
lems, let us know. Carpenter’s service rep- 
resentatives can help you get the most 
from Welded Stainless Tubing. 


If you use Welded 
Stainless Tubing, or 
are planning its use, 
ask for Carpenter's 
QUICK FACTS bul- 
letins. Anote on your 
company letterhead 
will start them on 
the way—to help 
you use this Welded 
Stainless Tubing to 
best advantage. 





Carpenter Welded Stainless Tubing 


® resists corrosion, heat and wear 
© meets Government specifications 
© is 100% hydrostatically tested 

© has a high strength/weight ratio 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 


WELDED 


~ STAINLESS TUBING 5 UBING 
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\\.KEEPING PACE” 
ISN’T ENOUGH! 


On the war fronts of the world, Hayes 
Wheels and Brakes fly high— and rate 
high — with flying men. In war's roaring 
tests—as in years of civilian use—flying 
men know the assurance. of accurate 
ground control that rides with Hayes 
equipment. 

Progress in aircraft design has found 
Hayes working with manufacturers, and 
with civil and military users for years— 


Representatives . 


HAYES 


HAYES INDUSTRIES, INC. 


200 


ready with the wheel and brake compo- 
nents designed for the job. 

But keeping pace isn't enough. We are 
working ahead. Higher landing speeds, 
heavier loadings, new stresses and bal- 
ances continually emerge from prophecy 
to performance. For this future, we are 
busy developing, testing, proving — busy 
today perfecting for tomorrow. 


Eastern: J. Henry Reisner, Hagerstown, Md. 


Aircraft Men 
Know the Reason 
For this at our plant 


. Western Air Supply Co., 5959 W. 3rd Street, Los Angeles. 


AIRCRAFT WHEELS 
AND BRAKES... _— 


E 


Home Office: JACKSON, MICHIGAN, U. Ss. | 


AVIATION, January, 194 














tem used to open bomb bay doors, to 
lower retractable landing gear, and to 
apply brakes. When regular hydraulic 
system fails or is damaged in combat, 
coupressed gas is released into system 
to operate piston. Each cylinder holds 
latent foree of 30,000-ft./lb. per pound 
of compressed carbon dioxide.—Avis- 
mION, January, 1943. 


Portable Floodlights .........59 


‘o its Cireulite floodlight line, Steber 
Mfg. Co., 2451 N. Sacramento Ave., 
Ch cago, has added new large portable 
molel for floodlighting airports, emer- 





gency fields, hangars, factory grounds, 
and for provision of emergency lighting 
for night work. Designated as the 1610 
series, anits employ 300-500 lamps, are 
adjustable to any angle, have 12-in. 
chromium plated reflectors, and are sup- 
plied with extra long cords for easy 
portability.—AviaTIoNn, January, 1943. 


Plane Tire for Ice, Snow......60 


New airplane tire, known as Polar 
Grip, just announced by Firestone Tire 
& Rubber Co., Akron, Ohio, is designed 


’ ee | 


AVIATION, January, 1943 
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for use by AAF flyers operating from 
airfields covered with ice and snow. Tire 
has. soft crepe rubber tread with many 
flexible, finger-like projections to give 
positive grip on ice and snow and resist 
side skidding.—AviaTIon, January, 1943. 


Electrical Harness Clips......61 


Recent additions to Adel line of sup- 
port clips and blocks are two electrical 
harness clips featuring latch permitting 
temporary fastening to group of wires 
at desired location, during sub-assembly 
or jig-assembly, and providing means 
for bolting quickly into final assembly. 
Lined with Adelite synthetic rubber in- 
sulating material to prevent chafing, 
pressure against lining tightens latch and 
prevents it from opening. Type D-601 
(left in photo) is designed to hold three 
or more wires of s to 1%2 in. diameters 
in parallel position and is supplied in 
lengths of from 1 to 3 in. Type D-603 


mene 7 . — 


(right) is for seeuring large groups of 
varying-size wiring. Made by Adel Pre- 
cision Products Corp., Burbank, Calif.— 
AVIATION, January, 1943. 


Felt Replaces Rubber........62 


Marketed by Automotive Rubber 
Co., Dept. AV, 8601 Epworth Blvd., 
Detroit, Thiokol impregnated felt, a non- 
critical material, is of light weight, mak- 
ing it suitable for aireraft use. Similar 
in cushioning characteristics to dense 
sponge rubber or soft molded rubber, 
product is alternate for critical and re- 
stricted rubber and synthetic rubber 
material. It can be supplied in die cut 
pads or straight strips for sealing or 
gasket material—AviaTION, January, 
1943. 


Aircraft Nut Application. ....63 


Boots Aircraft Nut Corp. New 
Canaan, Conn., now has self-locking air- 
eraft nut application illustrated in ac- 
companying photo. Depicted is regular 





THE SAME Laminum shim 
that cuts assembly time 20 to 30 
percent again saves repeatedly in 
making precision adjustments... 
for the life-time of the machine! 


Laminum shims—.003 or .002 inch 
brass laminations bonded into a 
solid unit (easily peeled)—are cut 
to your specifications. 


Stock shim materials are supplied by 
industrial distributors. Write us for 
sample and illustrated shim applica- 
tion chart 


Laminated Shim Company 
Incorporated 
80 Union Street Glenbroek, Conn. 


THE SOLID SHIM THAT 
ABJUSTMENT 





























A hundred thousand planes to be built in 12 months. Transports, 
bombers, fighters —to form the most invincible Armada known. 
They'll blacken the sky over our enemies and we'll get our Victory 


and our Peace and our Security. 


We need tools—fast, simple, accurate tools to build this Armada. 
Plane engines must run smoothly— vibrations, stresses and strains 
must be carefully analyzed, surface finishes constantly checked by 


men who study these things from graphic recordings as charted by 
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a the Brush Direct-Inking Oscillographs and Brush Surface Analyzers. 


THE BRUSH DEVELOPMENEI CO. 
= 3311 PERKINS AVENUE e e CLEVELAND, OHIO 


AVIATION, January, 1943 




































wing-style multiple unit anchor nut 
(center) in new factory-fabricated cir- 
cular channel. New assembly is jig- 
made in factory to give assurance of 
matching application, and number of 
rivet holes required is cut down appre- 
ciably— AVIATION, January, 1943. 


Adjusting Jig Clamp.........64 


Self-adjusting jig clamp designed to 
be locked in infinite positions up to 15 
deg. above or below horizontal have been 
introduced by Products Engineering 








orp, 700 EK. Florence Ave., Los 
Angeles. One Pee clamp, as unit is 
alled, will do work of many non-adjust- 
able clamps, states maker.—AvIATION, 
anuary, 1943, 


lectric Cable Connector... ..65 


Of three-piece split-shell construction, 
hew electrical cable connector offered by 
Harwood Co., 747 N. Highland Ave., 
Los Angeles, is designed to eliminate one 
oupling net and one barrel. Company 
pots to greater speed of installation. 













VIATION, January, 1943 





Size range of these connectors, which 
conform to Army-Navy specifications, 
is 10S to 48.—AviaTION, January, 1943. 


Simplified Brake Valve.......66 


New development by Aircraft Acces- 
sories Corp., Burbank, Calif., is simpli- 
fied brake valve designed for foot-pedal 
operation of brakes where power is 
supplied direct to brakes from main 
hydraulic system through hydraulie ac- 
cumulator. Valve is interchangeable with 


other types of power brake valves. Work- 
ing units—but two moving parts in 
addition to lever—are contained in car- 


tridge. Weight for double unit, consist- 
ing of two valves in single housing, is 
(Turn to page 206) 















sptvotd 
SURPLUS SPENDING! 





Stop at The Lexington and save—and 
put your savings into War Bonds! More 
than one-half the total number of 
rooms in ‘‘New York’s Friendly 
Hotel” are now, as before, priced at 
$4...all outside with combination tub 
and shower, circulating ice-water, full- 
length mirror and four-station radio. 











Home of the famous Hawaiian Room 


Hillel Lexington 


Charles E. Rochester, Vice-Pres. & Mng. Dir. 


LEXINGTON AVE., AT 48" ST., N.Y. C. 



























Cellulose nitrate and acetate 
butyrate, clear and pigmented; 
also thinner. 

* 

Manufactured strictly according 
to Army-Navy specifications. 
* 

Also: zinc chromate primer, 
lacquers, enamels, surfacers, 
sealers, etc. 











TESTOR CHEMICAL CO., 2300 CHARLES ST., ROCKFORD, ILL. 






Scud FOR THIS FOLDER 


Describes our facilities ..shows 
how we can best serve you. 

















.ee- REMOTELY CONTROL 
i TEST BOARDS 
linkage 


yA AST | 


TYPE 550 RECEIVER 


Below 
ARE THE MECHANICAL 
ADVANTAGES THAT 
ARE DAILY BEING 
PROVED IN SERVICE... 


Positive hydraulic power in BOTH di- 
rections (has no springs to provide 
movement one way). 


Transmits the total force you apply to 
the control lever (no cups on 
pistons). 


No lost motion in either direction. 
Pneumatic brake automatically locks 


Control in any desired position, 
where it stays locked. 


No vent line. The hydraulic circuit is 
filled by operating the control lever 
from one extreme to the other. 





(ASH STANDARD “SR 


Remote 
HYDRAULIC CONTROL 


for Engine Test Cells 


@ Type 550 Remote Hydraulic Control 
has already been approved by numerous 
aircraft manufacturers and aeronautical 
laboratories because of improved design 
that contributes important mechanical 
advantages and assures dependable 
results. 


It transmits oscillating motion without 
mechanical linkage. You will find Type 
550 of great value in service on engine 
test cells for controlling throttle posi- 
tion and mixture ... where it is desired 
to remotely control the engine from the 
test boards without mechanical linkage. 


Type 550 has positive hydraulic power 
in both directions . .. no springs... 
no cups... no pistons. It transmits the 
total force applied to the control lever. 
Pneumatic brake locks it firmly in any 
position. 


To operate, depress but- 
ton in control lever with 
thumb. This releases «he 
Automatic brake. Move 
the control to any de- 
sired position. Release 
button and contro! is 
automatically locked 
in its new position 
where it will remain 
indefinitely. 


Any, 


TYPE 550 SENDER 


Receiver can be installed above or be: 


low Sender. 


The inlet connection for the brake is 
ported to the top of the reservoir in 
the sending unit. This holds hydraulic 
pressure in the system equal to the 
air pressure and prevents air from 
being drawn into the hydraulic cir- 
cuit by the vacuum produced by any 
unbalanced load. 


There are two hydraulic lines connect- 
ing Sender and Receiver, also one 
pneumatic line for the air brake. 


Sending unit is made for table mounting. 


Lever of Receiver can move 90 degrees. 


Receiver lever can be indexed to any 
desired position. 


Mounting bracket on Receiver can be 
indexed to four positions for con- 
venience in installing. 


No mechanical linkage. 


Write for data and list of prominent 
users. 





CASH STANDARD ) 





A. W. CASH COMPANY 


DECATUR, 


ILLINOIS 


CONTROLS.. 
VALVES 
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DETROIT, MICHIGAN 
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6 big books 


ON 


‘AVIATIO 


shipped Free 


FOR EXAMINATION 


* Get into Aviation with the help of this brand 
new cyclopedia just off the press. It is the most 
complete, most up-to-date set of books on this sub- 
ject we have ever published. Aerodynamics, Soaring, 
Parachutes, Propellers, Ignition, Aircraft engines, 
Blueprint reading, Welding, Weather maps, Aerial 
photography, Air instruments, and hundreds of other 
subjects, all well covered. 
for Beginners or Experts 

Every man interested in flying, whether amateur or 
expert, should have these books. Wrtiten by a group 
of well-known experts in simple language so that 
anyone can understand them. Quiz questions and 
answers help to make this a complete reading course 
in Aviation. National Defense has opened up tre- 
mendous opportunities in this field. It is the fastest 
growing industry today with hundreds of opportuni- 
ties for good jobs at big pay. Send the coupon for 
free examination. The complete set will be sent to 
you promptly. 

Consulting Service Included 
A full year’s ‘consulting privilege with our engineers 
ted "Pook without extra charge to every buyer of 
these 
AMERICAN TECHNICAL SOCIETY 
Dept. H115, Drexel at 58 St., Chicago, tll. 
SE NS A A A A A, A TL A ST, NTN 
American Technical Society, Beet. H-115 
Vocational Publishers since 1898 
Drexel at 5 


Aviation. I will pay the delivery charges only. If I 
wish I may return books in ten days and owe you 
nothing, but if I decide to noe. them I will send 
2.00 after ten days, then only $3.00 a month until 
19.80, the total price, is paid. Sond BRAND NEW 
edition which includes Aviation Blueprint Reading 
and free consulting service for one year. 





City State 

Please attach letter stating age, occupation, 
ployer’s name and address and that of at least one 
business man as a reference. 











Our catalog is no colorful 
picture book—but it is easy 
to use and easy to find 
things in. It was devised for 
the superintendent, the mas- 
ter mechanic and the pur- 
chasing agent. 


It is a catalog of standard 
and special screws — wood 
or metal—stripped right 
down to facts and specifica- 
tions. If you haven’t a copy, 
please send for it now. 


MACHINE SCREWS 
SHEET METAL SCREWS 
MACHINE SCREW NUTS 

PLASTIC INSETS 

HOLDING PINS 

SPECIAL RIVETS 


All types of heads and threads 


> INEWIENGLAND BSCREW.CO1] | 


KEENE, NEW HAMPSHIRE 


INCORPORATED 1892 





34 lb. With proper installation, states 
company, valve will operate brakes 
whose maximum working pressure ranges 
from 175 psi. to 750 psi. Valve is de- 
signed for normal use in planes with 
gross weight in excess of 12,000 lb.— 
AVIATION, January, 1943. 


Adjustable Hole Cutter...... 67 


Three-blade adjustable hole cutter has 
been introduced by Robert H. Clark Co., 
3424 Sunset Blvd., Los Angeles. This 
cutter is designed for use in electric 








drills, pneumatic motors, drill presses, 
lathes, and milling machines. They will 
cut clean holes, states company, ? to 44 


in. in diameter in metals, plastics, hard 


fibers, pressed board or wood in sheets 
up to ? in. thick—AviaTION, January, 
1943. 


Concrete Floor Conditioner . 68 


Compound known as Evercrete, avail- 
able from Evercrete Corp., 19 W. 44th 
St., New York City, is a transparent, 
penetrating liquid for 
waterproofing, and crumble-proofing of 
concrete. Product is stated to be easily 
applied to concrete floorings without 
interference with general business rou- 
tine. By conditioning flooring, preserva- 
tive, states company, eliminates menace 
of sharp silicate concrete dust both to 
machinery and lungs of employees.— 
Aviation, January, 1943. 


Phenolic Casting Resin...... 69 


Durez Plastics & Chemicals, Inc., 
North Tonawanda, N. Y., announces a 
new phenolic casting resin for metal 
form dies, jigs, fixtures, etc., called 


dustproofing, 
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Durez 7421 liquid resin. It is stated that 
this resin can be readily east at rocm 
temperatures through the use of an «c- 
celerator. Cast product is stated to 
have following properties: Compress: wee 
strength, 15,000 to 20,000 psi.; impa Ge 
strength, 0.11 to 0.15 Izod; flexu:al 
strength, 7,000 to 9,000 psi. ; modulus of 
elasticity (in bending) .5x10°. Product 
is thermosetting material which sets by 
baking at temperatures above 100 deg.C. 
—AVIATION, January, 1943. 


Equalizing Resistor.......... 70 


Stated to be light, compact, yet rugged 
enough to withstand extreme vibration 
and temperature conditions, a new gen- 
erator equalizing resistor for 200 amp. 
generators is now offered by Avia Prod- 
ucts Co., 737 N. Highland Ave., Los 
Angeles. Known as No. 1011, new re- 
sistor has been approved by AAF for use 
in all multi-generator applications.— 
AvIATION, January, 1943. 


Variable-Speed Drive ....... 7] 


Powermatic Drive is name of new 
variable speed drive with governor speed 
control produced by Powermatic Ma- 
chine Co., 659 S. Anderson St., Los 
Angeles. Speed of unit, states company, 
may be instantly regulated by increment 


of a fraction of an r.p.m. Designed 
for installation in any position or |oca- 
tion common to standard electric motors, 
unit is designed for accurate speed drive 
of engine lathes, precision lathes, mi! ling 
machines, drill presses, and the like.— 
AVIATION, January, 1943. 


Spark Plug Tester ...........72 


For use as AAF ground equiprent, 
Denison Engineering Co., Coluxbus, 
Ohio, has developed a special hydraulic 


AVIATION, January, 194 
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spark plug testing unit. Designated as 
Model HSPT3, tester develops air pres- 
sure up to 750 lb. per sq.in. within 15 
sec., states company, maintaining that 
presure for at least a full minute, with 
test time averaging but 30 sec. per 
plug. Incorporated are high and low 
pressure air gages, low pressure needle 
valve, adapters, oil level gage, high volt- 
age connector, low voltage terminal, and 
foolproof features to assure safety to 
operator. Commercial aviation adapta- 
tion of unit is looked for after the war. 
—AVIATION, January, 1943. 


Combined Grinder-Buffer.... 73 


Newly designed combination grinding 
and buffing machine has been introduced 
by Standard Electrical Tool Co., Dept. 
V, 2488 River Road, Cincinnati. Fea- 
tured in assembly is exhauster equip- 
ment for removing and collecting grind- 
ing and buffing particles. Spindle is 
mounted in three heavy-duty ball bear- 
ings and buffer end is fully inclosed, 
while tool tray and removable water pot 
is fitted to front of pedestal. Photo 
shows 2 hp. machine. Other sizes avail- 
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Jia a PRODUCTION CASUALTY 
... when air tools go te your repair shop! 


Such casualties can be avoided. Uninterrupted perform- 
ance is easy to get... with automatic air-line lubrication. 
90,000 Norgren Lubricators in daily use are proving 
that beyond question ! 


USE NORGREN LUBRICATORS 


They inject just enough oil Automatic...work only when 
into the air stream to maintain tool works. Positive control, 
a fog that lubricates every  sight-feed. Wide range of sizes 
working part of the air tool. to meet every requirement. 


Cataleg 400 ° © © C.A.NORGREN CO. ‘coto., 
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New Method, Volume 


Production Basis, 
Guaranteed Accuracy 


Template duplications made by our con- 
tact duplicating method, on 18 gauge auto 
body steel. Drawing lines and details etched 
or indented on practically indestructible sur- 
face. Will stand hardest shop wear and abuse. 
We duplicate accurately from scribed master 
templates, photoprints, photodrafts or X-Ray 
prints. Tolerance plus or minus .005. Ex- 
pertly band-sawed and filed. Aircraft prime 
and subcontractors now using our service. 











STYLE 1. 


Dark blue lines in- 
dented on light grey 
permanent surface. Will 
not chip. Lines and sur- 
face cannot be rubbed or 
worn off. Send for sample 


STYLE 2, 


Etched lines on dark 
blue permanent surface. 
This and Style 1 more 
durable than duplicates 
made by other methods. 
Sample on request. 
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EXPERIENCE 


is the best proof of dependability 


. . . and Oster is, first of all an experienced motor manufacturer. 
The Oster motors now powering vital war instruments and mechan- 
isms are basically the same types which have been built in the Oster 
factories for fifteen years. And they deliver the same dependable 
performance which established Oster appliances as leaders in their 
special field . . . When you look at the record, you are confident 
that selection of Oster motors will be a credit to your good judgment. 
Remember Oster when you want an experienced, dependable 

source — capable of designing a motor to fit your job and 

, building it to meet your standards. M-6 





John Oster Mfg. Co. of Illinois, Genoa, Illinois 


AVIATION, January, 194% 
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) able are 1, 3, and 5 hp. Dust collecting 


system is also available in three sizes for 
application to other grinding, buffing, 
ang polishing equipment.—AvIATION, 
January, 1943. 


Power Relays Re-Designed....74 


Allied Control Co., 227 Fulton St., 
Ne: York City, announces that its BO 
and BJ power relays for flight, firing, 
and communications control, have been 
redesigned to minimize mounting space 





required and that new variation in their 
mounting bases achieve wide inter- 


changeability. Relays are now avail- 
able with mountings of bakelite, screw 
or shake-proof nut, ete. Photo shows 
model BOB (model BO with new bake- 
lite mounting).— AVIATION, January, 
1943. 


4-Station Hydraulic Press.....75 


Announced by Birdsboro Steel Foun- 
dry & Machine Co., Birdsboro, Pa., is 
new 4-station hydraulic rubber pad air- 
plane press, feature of which is arrange- 
ment of four separate loading platforms 
to permit uninterrupted flow of aircraft 
parts. Cables can be provided in vary- 
ing lengths, and loading and pressing 
operations are fully synchronized and 
are automatically controlled. Full man- 
ual control is also provided for set-up, 
tryout, and special work requirements. 
—AVIATION, January, 1943. 


Iced-Rivet Dispenser.........76 


Selective automatic rivet dispenser has 
been designed by Revco, Inc., Adrian, 
Mich., for handling of “bulk” iced rivets 
in aireraft plants. Rivet can has re- 
inforeed metal top and bottom and 
waxed surface, making it possible, states 
company, to process rivets from quench, 
throurh storage to final assembly line 
with rivets sealed in protective container, 
thus <liminating freezing of rivets due 
‘0 condensation. In operation, size rivet 
lesire| is dialed, a button is pressed, 


AVIATION, January, 1948 
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La} 
@ Milling Spacer Unit..........77 
8 


Straddle-milling spacer, announced by 
David J. Ross Co., Benton Harbor, 


and can of rivets cooled to —30 deg. F. 
is dispensed. Model RZ-28 (illustrated) 
has these specifications: Height 63 in., 
width 224 in., depth 264 in.; dispensing 
capacity, 120 cans; dispensing rate, 15 
cans per minute; selection from 8 col- 
ums in magazine.—AVIATION, January, 
1943. 


Mich., has been designed to save hours 
of set-up time over conventional type. 


















For Better Uniforms 
Demand These Labels! 


REEVES ARMY TWILL 
SCORES A HIT! 


With pilots, ground crew and pas- 
sengers alike, uniforms of Reeves 
Army Twill are way ahead in popu- 
larity. They’re neat in appear- 
ance—long on wearing qualities! 
So specify this famous fabric when 
ordering your uniforms. 

Reeves Army Twill passes U. S. 
Govt. tests:for strength, endurance 
and color-fastness. For fabric vi- 
tality it’s a leader! 

For matching shirts, GLEN- 
GARRIE POPLIN is equally popu- 
lar. Both fabrics available in 
favorite colors—are Sanforized* 
against shrinking. 




























*Fabric shrinkage not more than 1%. 
(U. S. Government Test CCC-T-I9I-a) 






See your nearest dealer for 
uniforms, sport and work 
clothes made from these 


famous fabrics, or write i 
for leaflet to: ty 


BROTHERS, In 



























An authoritative Booklet— 


. . illustrating and describing the latest 
developments in testing and control equip- 
ment for all conditions of temperature, 
humidity and vacuum. 


High Altitude Chambers 
Constant and Variable Temperature Baths 
Humidity Chambers 
All-Weather Rooms 


@ Engineering specifications for more 
than eighty installations are shown in this 
Booklet that will be mailed to you on re- 
quest. Please address Dept. A-1. 


Teuwey €68TENNEY 
ENGINEERING, INC. 


ao Montclair, N. J. 


8 Elm Street 








APelO PHOTO COPIES 


Save MAN HOURS/ 


With an APeCO anyone can 
make exact photographic ¢g.. ° 
copies—anysizeupto w 
18x22" —of-anything 

Typed, Printed, 

Drawn, Penned, 

Penciled or 

Photographe 


AN APeCO RELEASES MEN 
AND WOMEN FOR OTHER WORK 


With 5 minutes instruction your newest boy 
or girl can.do all your copying work—better, 
faster, privately—RELEASING TYPISTS, 
CLERKS, DRAFTSMEN and their equipment! 


FOOLPROOF! 


Identical copies — clear, sharp and durable — legally 
accepted—1st copy in 3 minutes; 120 copies an hour— 
right in your own place—anytime, day or night—with- 
out skill or darkroom or proofreading. No maintenance 
cost. Nothing to get out of order. Don’t be handicapped 
by using outsiders and their hours! 


IMMEDIATE DELIVERY ... 


on machines and supplies. Copy important papers 
and store them against sabotage and air raids! 


WRITE FOR TIME-SAVING FACTS... 


Learn how others in your field have SAVED MAN@ 
HOURS and money—while speeding production. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
i N. Clark Street, Dept. AH-2, Chicago, 4 
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Known as the Rousselle “Victory” ad- 
justable spacer, unit is slipped on to 
arbor, together with conventional type 
spacer, then is screwed to a setting ac- 
eurate to .001 in. and locked into posi- 
tion by inner locking ring. Range of 
five standard arbor diameters (1 in., 14 
in., 14 in., 13 in. and 2 in.) permits 
adaptability to all standard milling ma- 
chines.—AviATION, January, 1943. 


Lathe Center Lubricant.......78 


Joseph Dixon Crucible Co., Jersey 
City, N. J., now offers new lubricant 
for dead centers of lathes. Product is 


combination of pure flaked lubricating 
graphite and other specially formulated 
ingredients made to withstand high pres- 
sures and temperatures developed at 
dead center in lathe work. Lubricant 
is offered in 1, 4, and 8 oz. collapsible 
tubes.— AVIATION, January, 1943. 


Flux for Gas Welding.........79 


Mag-Na-Flo, new flux for gas welding 
all alloys of magnesium, whether sheet 
or extrusions, is announced by Park 
Stewart, 1008 Carbis St., Worthington, 
Pa. Flux is available in glass containers 
ranging from }-lb. to 25 lb. In use, it is 
advised that metal to be welded be 
painted with flux using small brush.— 
AVIATION, January, 1943. 


Rigid-Cap Aircraft Relay.....80 


Offered by Hart Mfg. Co., Hartford, 
Conn., is new solenoid type 25 amp. air- 
eraft relay. This new “Diamond-H” 
unit is built to conform to AAF specifi- 
cations (type B-2A) and features a rigid 
cap to protect. relay from dust. Low 
capacity relays of this type are used for 
remote control of aireraft fuel pumps, 
landing lights, gun firing controls, and 
the like-—AviaTIon, January, 1943. 











Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


MAILING LISTS 
THAT 








McGraw-Hill Industrial Mail- 
ing Lists are a direct route 
to today’s purchase-control- 
ling executives and techni- 
cians in practically every ma- 
jor industry. 


These names are of particu- 
lar value now when most 
manufacturers are experienc- 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 


Probably no other organiza- 
tion is as well equipped as 
McGraw-Hill to solve ihe com- 
plicated problem of list main- 
tenance during this period of 
unparalleled changes in in- 
dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 
staff, and are maintained on 
a twenty-four hour basis. 


Investigate their tremendous 
possibilities in relation to 
your own product or service. 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus- 
trial advertising and sales 
promotional activities, ask 
for more facts or, better still, 
write today. No obligation, 
of course. 


McGraw-Hill 
Publishing Co.., Inc. 


DIRECT 
MAIL 
DIVISION 


330 WEST 42nd STREET 
NEW YORK, N. Y. 


“WORK... 
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[AKING SAPS 


F THE JAPS 


Despite the vaunted ability of the Japs to 
imitate almost anything we have done, 
they cannot keep up with what we are 
doing. They cannot match America in 
specialized mass production. 


The superior planes and more of them 
with which we will overwhelm the enemy 


calls for drop forged parts in quantities 
never before contemplated. 


Kropp has answered this call by building 








a large new plant, devoted exclusively to 
the high production of forged aircraft 
parts. In this plant are found production 
facilities that no enemy can match for 
turning out, in any quantity, forged parts 
for aircraft engines, wings, struts, fuse- 
lage, bomb racks and other forgings re- 
quired by the aviation industry. 


We solicit the inquiries of plane and en- 
gine builders for forgings of all types. 
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THE GENERAL ELECTRIC ELECTROV 


W26" 





NOW through the development of the W-26 

electrode you can extend the advantages 
and convenience of high quality a-c welding to all posi- 
tions—both VERTICAL and OVERHEAD as well as 
flat and horizontal. 

Developed by General Electric Welding Labora- 
tories to meet the demands of industry, this a-c electrode 
complies with the following specifications: 

@A.WSS. Filler Metal Specification E6011 

@ Navy Bureau of Ships, Specification 46E3, Grade 
111, Class 1 

@A.S.M.E. Boiler Code, Paragraph U68 


X-RAY PHOTOGRAPH 
of weld made with the 
W-26 reveals high quality 
of deposited metal. Note 
the smooth, uniform ap- 
pearance and complete 
absence of gas pockets, 
slag inclusion, and under- 
cut, 


OPERATING CHARACTERISTICS 


In operating characteristics and quality of the finished 
weld, W-26 is superior to other all-position a-c electrodes 
heretofore available and is equal to the best direct- 
current electrodes used for mild-steel work. It provides 
a strong, forceful arc, free from magnetic blow, and 
enables operators to make finished welds with good fusion 





PHYSICAL CHARACTERISTICS 


The following table reflects average results obtainel 
from all-weld-metal specimens, tested ‘‘as-welded”’ 
| 549-in. Diam| ¥Y-in. Diam 
Ultimate tensile strength, lb per sq in 72,500 72,000 
WiGid MOG, 1 DOR BE IDs «oie 66 6:0 00-0 00 e0e-0-0 iwiee — “> 


Elongation in 2 inches, per cent 
Reduction of area, per cent 46 46 


(The W-26 electrode is-now available in \% in. and 
549 in. diameters. Other sizes, from 146 in. to \% in. 
inclusive, will be made available .as soon as possible.) 
USERS to whom the W-26 has been submitted repo 
especially favorable results. For example, Mr. R. Krauy 
Welding Engineer of Stacey Brothers, Cincinnati, Ohio, 
says ‘“‘“—with these electrodes average welders can well 
vertically and overhead at an equal output as with dired 
current and reverse polarity. This is a decided advan 
tage for our type of work.’’ Mr. E. H. Dunkman of th 
United Welding Co. reports ‘‘“—this appears to be tht 
best all-position a-c electrode we have ever tried—meti 
lays smooth with little or no undercutting.” 


For further information and samples of the W-li 
electrode, get in touch with your nearest G-E arc-welt- 
ing distributor or write your nearest G-E office. .C-enetd 
Electric, Schenectady, N. Y. 


Ee , no, 
Ce ee > 


SURFACE APPEAR- 
ANCE of welds made 
with this a-c electrode is 
unusually good. Operators 
state the W-26 is easy to 
use—provides a_ strong, 
forceful arc—slag is easily 
removed from finished 
welds. 


Physical Properties of Deposit 
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BO 3 LAR gE 











IRST-CLASS WELDING in the overhead position is easily 
omplished with the W-26 A-C electrode. 


EXCELLENT PENE- 
TRATION with good fu- 
sion and flat contour is 
shown by this cross section 
of a weld made in the 
vertical position with the, 
W-26 electrode. 
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TRAIN OPERATORS 
FASTER 


with the new 
G-E training film 


The \NSIDE of 
ARC WELDING 


This new training film, in full 
color and sound, covers all the 
basic principles of correct arc- 
welding technique. With it, weld- 
ing instructors can train more 
operators faster and provide these 
important advantages: 


INDIVIDUAL INSTRUCTION— 


For both large and small classes 
alike 


20% SAVING IN TIME— 
based on unbiased, authorita- 
tive estimates 


MORE EFFICIENT TRAINING— 
technically correct in every detail 


Wherever shown, this film has 
met with enthusiastic approval by 
educators and operators alike. To 
take full advantage of this helpful 
training aid you will want to use 
it regularly as a permanent part 
of your training program. 


IN SIX PARTS. 


each part 10 minutes 
and complete in itself. 16 mm. 


1. Fundamentals 

2. Flat Position 

3. Horizontal Position 
4 


. Alternating Current—flat and 
horizontal 
5. Vertical position 
6. Overhead position 


YOU CAN BUY these films at 


print cost—only $52 per film; 
$312 for the set of six. 


OR YOU CAN BORROW prints 


for a single showing. Just contact 
your G-E arc-welding distributor, 
or nearest G-E office, or mail 
coupon below: 


ny 

come 
Genera guectr® 

1942» 


copies 


73-4 























Coming in February 


for wartime needs — the most important 
and most timely AVIATION Yearbook 
_,. ever published 





This year, as never before, Aviation’s Yearbook of essen- 
tial working information will be welcomed by the men 
responsible for our ever-increasing air supremacy. 

In one big issue for quick, easy reference, Aviation’s 


prehensive directories of the important branches of avia- 
tion and their suppliers. 


Keyed to war speed, Aviation’s Yearbook is edited 


1943 Yearbook will provide aeronautical executives with 
a comprehensive summary of significant, useful facts and 
figures . . . plane and engine specifications—research, 
design, engineering and production information — buying 
data—photographs and illustrations of the leading 
planes, engines and their design features—and six com- 


for those whose business is aviation “7. and doubly 
valuable to the thousands of newcomers to this fast- 
moving industry. 

Index to the value of the Yearbook is last year’s de- 
mand for more than 17,000 copies at $1—over and 
above regular mail distribution. Total distribution of 


Editorial Contents 


EXHIBIT OF U.S. AIRCRAFT—A complete pic- 
torial presentation of American civil, transport 
and military aircraft. Over 125 photographs with 
3-view silhouette illustrations plus data on re- 


leasable specifications, construction, performance 
and equipment. 


2 AIRCRAFT SPECIFICATIONS—Detailed speci- 
fications of U.S. and foreign aircraft. Model 
numbers, power plants, performance, weights, di- 


mensions and equipment...presented in easy- 
to-use tables. 


DIRECTORY OF U.S. AIRCRAFT MANU- 
FACTURERS—Plant locations, key personnel 
and factory representatives of aircraft builders. 


EXHIBIT OF U.S. AIRCRAFT ENGINES—De- 
tail drawings and photographs of all impor- 


ENGINE SPECIFICATIONS—Detailed specifi- 
cations of U.S. aircraft engines giving model 


numbers, ratings, weights, dimensions and other 
important data 


DIRECTORY OF ENGINE MANUFACTURERS 
—Plant locations, key personnel and factory 


representatives of U.S. aircraft engine manufac- 
turers, 


DIRECTORY OF SUPPLIERS TO THE AVIA- 

TION INDUSTRY —Plant locations and key 
personnel of the leading subcontractors and sup- 
pliers of aircraft equipment, accessories, mate- 
rials, supplies, tools and machinery. 


8 AVIATION’S SKETCHBOOK OF DESIGN DE- 
TAIL—Greatly expanded in this issue. Per- 


the 1942 Yearbook ran well over 50,000 copies. 


DIRECTORY OF AIRLINES —lLocations and 
key personnel of all U.S. airlines. 


1 DIRECTORY OF AVIATION SCHOOLS — 
Locations, key personnel and courses of- 
fered by principal U.S. aeronautical schools. 


] DIRECTORY OF AVIATION REPAIR STA- 
TIONS—Locations and services offered by 
CAA-certified repair stations. 


] AVIATION INDUSTRY FACTS—Significant 
facts and figures on aviation progress and 
status of the industry today. 


13 EDITORIAL FEATURES — Informative, up- 
to-the-minute articles on design, engineer- 
ing, production, operation and maintenance. 


tant releasable U.S.-manufactured power plants, 


spective drawings and cutaway sketches of sig- ] 
with essential data. 


nificant design features of leading U.S. and 


NEWS—What's happening in the industry 
foreign aircraft. 


—in Washington—in aeronautical centers— 
and abroad. 





Aviation's Yearbook is invaluable to... 


MANAGEMENT EXECUTIVES — For its directories of manufac- 
turers and buying data, its specifications and basic information, 
its progress reports, its news of aviation, both U.S. and foreign. 
PRODUCTION EXECUTIVES — For its production information, 
its specification tables, its buying data. 


DESIGN, RESEARCH AND ENGINEERING HEADS — For its de- 
sign sketches of U.S. and foreign aircraft, its engineering data, 
research material, production studies, specifications and its 
directories of suppliers. 
PURCHASING EXECUTIVES — For its wealth of information on 
sources of supply, in its directories and in its advertising pages. 
ARMY AND NAVY OFFICERS, MILITARY AND GOVERNMENT 
OFFICIALS — For its comprehensive directories of plants, per- 
sonnel and other buying data, for its specifications, for its 
objective analysis of the industry here and abroad. 


AIRLINE AND AIRPORT EXECUTIVES AND FIXED BASE OP- 
ERATORS — For its significant information, facts and figures, its 


SUPPLY LIMITED—RESERVE YOUR COPY TODA 


sSSeocesesssssssssesssssss 
6 





AVIATION — 330 West 42nd St., New York, N. Y. 


CHECK Yes, | want a copy of AVIATION’S 1943 YEARBOOK. Enclosed 
HERE is $1.00 


CHECK 


Please enter my subscription immediately to AVIATION at 
HERE 


$3.00 per year, so that I'll get the AVIATION 1943 YEARBOOK 
issue in February. | understand that the YEARBOOK comes to 
me at no additional cost although it is priced at $1.00 
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SHOCK ABSORBING WHEELS 





AN ENGINEERING ACHIEVEMENT A SUBSTITUTE FOR 


that can save millions of pounds of vital rubber 


formerly required for industrial wheels. R U BBER W oa t E L 4 











The casters illustrated are now in use on important war Development work is now in progress on “Floating 
equipment made by two of the largest manufacturers of Hubs” for 21" diameter wheels for airport trailers, 10" 
electrical equipment, where rubber wheels were formerly wheels for ground heaters, trailer truck casters, and 
used. other war products. 








A SMOOTHER RIDE THAN ON RUBBER 


Wheels with the “Floating Hub” construction that pro- protection of delicate instruments, highly polished metal 
tect floors, smooth out the bumps and rough spots and parts, and hundreds of materials handling installations 
absorb the shocks. An important development for the where rubber was formerly considered essential. 





“FLOATING HUB’” CONSTRUCTION 
KEEPS ALL WHEELS IN CONTACT WITH THE FLOOR 


The load is carried off center in the “Floating Hub” construction and con- 
trolled by a spring which allows the wheel to ride over obstructions without 
lifting the load. 

This construction is applicable to many sizes of wheels under light and 
heavy loads but installations should not be made without engineering rec- 
ommendations for the particular job and equipment involved. 








Note: If you have a materials handling problem where rubber has been considered essential, submit 
full details to the Bassick Company’s engineers for consideration. 


4 


THE BASSICK COMPANY .- Bridgeport, Connecticut : 


od 


Division of the:Stewart-Warner Corp., Chicago, Ill. 


Canadian Factory: Stewart-Warner-Alemite Corporation of Canada, Ltd., Belleville, Ontario 


AVIATION, January, 143 





ENLARGED 


3000 


TIMES TO PREVENT 
SPRING FAILURE 


AVIATION, January, 1943 








Spring material must be as near perfect as possible. 
That’s why Muehlhausen engineers use the Metallo- 
graph, illustrated above—to detect minute flaws. 

Wire used in the Muehlhausen plant must undergo 
this test. A section of wire is mounted in a plastic mold 
and then polished. This specimen mount is placed in 
the Metallograph and photographed under high mag- 
nification. The developed print reveals the slightest 
interior fissure or surface crack. 

This is only one of many tests customarily made by 
Muehlhausen engineers to insure quality in the art of 
spring making. Check with Muehlhausen on the design 
of any type spring — compression, extension, torsion 
or flat— hot or cold formed. 


MUEHLHAUSEN SPRING CORPORATION 
740 Michigan Avenue, Logansport, Indiana 








@ For more than two years Lyon’s resources, facilities and organi- 
zation have been concentrated on the production of war products. vA Check LYON Facilities 
Careful research demonstrated that our experience in the fabrica- a 
tion of sheet metal made it practical to expand our war effort to for Producing 


include production of urgently needed aircraft parts. v 1. Wing Tips VY 9. Transport Cabin 
ee = v 2. Fire Walls Benches (Seats) 
Our new Aircraft Division . . . completely equipped, and super- v 3. Doors—Cabin and v 10. Elevators 
vised by foremen specially trained in aircraft plants .. . is now in Bomb Bay v 11. Vertical Fins 
production. First contracts cover manufacture of Ailerons, Rudders, “3 : — iota : 4 — 
and Elevators in aluminum, plus Vertical Fins, Stabalizers, Eleva- v 6. Wing Struts, Fram- ¥ 14. Flaps 
tors and Carburator Intake Valves made of steel. Check list indicates ing, ete. v_ 15. Ammunition Boxes 


. e 1 
the types of aircraft parts on which we can offer production help. . . — oo — - 


We invite your careful investigation of Lyon facilities for help- Our illustrated book, "Craftsmen in War Pro- 


ing aircraft manufacturers increase their war production. duction” contains in- 
teresting data on our 


t lant d de- 
LYON METAL PRODUCTS, INCORPORATED tails of our 43 years 
General Offices: 5801 Madison Avenue, Aurora, Illinois — espe 
ence with metal. 
Branches and Distributors in All Principal Cities Write for it. 


LYON METAL PRODUCTS, INCORPORATED 


AVIATION, January, 1948 
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SUBCONTRACTORS 
¢ SECTION 


Government Aid 
For Subeontractors 


WPB expands scope of Smaller 
War Plants Division to help small 
business do its share in meeting 
the nation's plane production 
program. 





MERICA’S 1943 AIRCRAFT PRODUCTION 
A goal will necessitate further expan- 
sion of the nation’s subcontracting pro- 
gram, a fact which will keep the so- 
called small plant very much in the 
running. 

To give government assistance to such 
plants, the War Production Board has 
expanded its activities through the 
Smaller War Plants Division and the 
Smaller War Plants Corporation, the 
latter a fiscal ageney set up to give 
contractual and financial aid to small 
organizations. 

Both the division and the corporation 
were authorized by the Smaller War 
Plants Act, which was designed to 
“mobilize aggressively the productive 
capacity of all small business concerns 
and to determine the means by which 
such concerns can be most efficiently 
and effectively utilized to augment 
war production.” 

In line with this program the WPB 
has organized the Smaller War Plants 
Division to offer, locally, the following 
services to small business concerns: 

1. Active solicitation of subcontracts 
from prime contractors and, where pos- 
sible, provide potential subcontractors 
with specifications, blueprints and _ all 
other necessary information for such 
work, 

2. Receipt of “procurement  jin- 
quiries” from procurement agencies re- 
carding items to be purchased on prime 
contracts, and recommendation of small 
firms qualified to produce these items 
to the procurement agencies. In gen- 
eral, firms will be recommended from 
areas having the preponderance of open 
facilities adequate for performing the 
work required. 


AVIATION, January, 1943 


3. In cases where “procurement in- 
quiries” require the services of groups 
of firms, “pools” will probably be 
formed from among those most qualified 
to handle separate phases of the work. 

4. An information service will be 
maintained to keep small plants in- 
formed of all other contract oppor- 
tunities, procurement and contract pro- 
cedure and government regulations 
affecting war plants. 

5. Assistanee will be given to small 
plants in obtaining needed materials, 
machines and labor, necessary to the 
satisfactory completion of war con- 
tracts. 

6. Advice and assistance will be 
given to small plants in obtaining funds 
for manufacturing facilities and work- 
ing capital. Loans are made by SWPC, 
when justified, only after all efforts to 
obtain financing from banks and other 
private financial institutions have not 
been successful. 

WPB officials point out that to be- 
come eligible for help from the SWPD, 
all small plant operators should file 
with their nearest WPB District Office 
an accurate, up-to-date record of their 
manufacturing facilities, and to keep in 
touch with that office for information on 
contract opportunities, as well as aid in 
special situations. 


Men And Machinery 
Available For War Work 

136. New York City laboratory and 
shop, now engaged in subcontract work, 
has additional facilities for engineer- 
ing, development and manufacture of 
special electronic and photo-electric in- 
struments. Equipment includes five 9- 
in. bench lathes and a considerable 
range of grinding, turret, taper and 
other attachments; five polishing lathes 
and specialized instrument equipment. 
Tolerances of 0.0002 in. can be main- 
tained. 

Prime contractors interested in these 


(Turn to page 219) 





Are you interested in: 
(1) Reducing time and cost of 
handling tools and materials; 
(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

'This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many otheritems 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 

LYON METAL PRODUCTS, INCORPORATED 
General Offices: 5811 Madison Ave., Aurora, Ill. 


Sales and District Offices Manned by 
Experienced Engineers in All Principal Cities 


LYON 


SHOP EQUIPMENT 


LYON METAL PRODUCTS, INCORPORATED 
5801 Madison Avenue, Aurora, Illinois 


Send FREE copy of Lyon Shop Equipment 
Catalog. 


Name 


Add 
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Is Your Future Wrapped Upin Our 











*& No, that is not a far-fetched question. It is possible 
that your future may be wrapped up in our aircraft 
armament, Bomb-release Shackles. 


* Let's look at it this way. Today we are producing 
parts for America’s war machine. Bomb Shackles, made 
to exact specifications, being produced 24 hours a 
day, 7 days a week. This is war production. In addition 
our long experience includes serving the U. S. Army 
since 1928. 


*% Out of all this has developed. the Spriesch modern 
war production ability. A production method with the 
lowest percent of rejections! 


* All right, where is your future in this? Simply turn 
this recognition by the U. S. Army and Navy of Spriesch 
ability to originate and produce to your problems. 





* Make sure of your future position in competitive 
industry tomorrow, by planning now to use Spriesch 
modern war production ability in peace time. 


Joseph J. Cheney, President. 
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TOOL & MANUFACTURING CO,, Inc. 


10 HOWARD STREET BUFFALO, NEW YORK 
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Typical 
small parts 
produced on 
GOAT 4-Slide Machines. From No. 00 to 
No. 3 sizes to handle wire from .005” to 
3/16 diameter or strip from .005” to 
1/32" thick up to 2” wide. Intricate 
blanked or formed parts can be produeed 
automatically. GOAT specializes in pro- 
duction of stamped, drawn and formed 
metal parts ranging from .002” to 1/16’ 
metal thickness using all type metals 
and alloys. 


METAL STAMPINGS, Inc. 


Division Of THE FRED GOAT COs, INC. 
Machinery Specialists since 1893 
316 DEAN STREET, BROOKLYN, N. Y 





and other facilities listed in previous 
issues should address their inquiries to 
AviaTION, 330 West 42nd St., New 
York, N. Y., referring to the key num- 
ber listed with each item. 


Tool Priorities Restricted 

Aireraft manufacturing plants, in- 
eluding subcontractors as well as prime 
contractors, may not obtain priorities 
on machine tools unless they are oper- 
ating 135 hr. per week or at least 585 
hr. per month, according to a_ recent 
government ruling. 

Plants engaged in aireraft produe- 
tion but not meeting the 135 hr. per 
week minimum whieh present requests 
for priorities must submit an agree- 
ment which becomes an automatic eon- 
sent to release the machine “at eost to 
whomever is designated by the Tools 
Branch, Industrial Planning Seetion” if 
the plant does not reach the 135 hr. 
week within 30 days after receiving 
the tools. 








PrN fella M--Miulolleicolqalla-la-Me) 


. MANIFOLD EXHAUST SYSTEMS 


e ‘ings and other stainless steel portions of engine 


nacelles... 


for leading prime contractors. 





ENGINEERING DEVELOPMENT and MANUFACTURE 
of special 
ELECTRONIC and PHOTOELECTRIC INSTRUMENTS 


MORRILL & MORRILL 
Engineers 


30 CHURCH STREET 
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Endurance! 


TODAY— 
In War Time... 


TOMORRGW— 
In Peace Time... 


Aircraft Mechanics, 
Inc., the largest manu- 
facturer in the Rocky 
Mountain area of intri- 
cate aircraft forgings, 
and welded aircraft 
assemblies builds endur- 
ance into every product 
produced in its plants. 

Products built to en- 
dure are products which 
“can take it” ...in War 
or in Peace. 


AIRCRAFT 
MECHANICS, INC. 


Colorado Springs Colorado 














Cutting Sheet Steel and Non AHerrous 
rey or Hat, ts Dusch Soups 


HIGH SPEED BAND SAWS 


With saw blades traveling at better than 2 miles per minute, these machines 
cut through mild steel sheets up to /%-inch and non-ferrous metals of greater 
thickness, either formed or flat, without effort, without vibration—smoothly. 
On hundreds of different metal cutting jobs they have stepped up production 
to an amazing degree. 


TANNEWITZ HIGH SPEED BAND SAWS are in a class by themselves. Built 
by sawing machinery specialists, they incorporate many patented features 
of superiority found in no other band saw. Hydraulic brakes, automatic in 
case of saw breakage, and complete guarding make them the safest on the 
market. Get the complete facts by writing for “High Speed Metal Cutting Band 
Saw Bulletin.” 


Standard High Speed Band Saw— 
available with 36” or 42” wheels. 


* 


VARIABLE SPEED BAND SAWS— 
particularly advantageous for cut- 
ting off gates and risers of cast- 
ings of any metal. Available in 
sizes to handle castings of prac- 
tically any size. Write for “VARI- 
ABLE SPEED BAND SAW” Bulle- 


n. ie 


DISAWS FOR WORK OF ANY 
SIZE—They do in minutes jobs 
which otherwise require hours. 
Sizes range from our standard 24” 
throat to 48” capacity. Write for 
DI-SAW Bulletin. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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“Flying Fortresses" 
(Continued from page 111) 


f the door, which comprises the entire 
nart. Many small jigs, and the time re- 
yired to put together and rivet the 40- 
hdd pieces has been eliminated. 

In these days of manpower shortages, 
levices Which expedite production are 
f paramount importance, not only in 
he saving of time for labor but in re- 
ersiny the adage of “too little and too 
ate.” 

Exact saving which Boeing tooling 
ras effected in production cannot be ac- 
rately determined. But at the Flying 
Fortress factory the number of man- 
jours required to complete one of the 
our-engine bombers has been reduced 
onsiderably. It is generally conceded 
hat the lion’s share of this reduction 
an be eredited to better production 
iethods which have resulted from the 
extensive tooling program. 

For example, metal clips are attached, 
n numerous places, to the cireumferen- 
tials of the Boeing Flying Fortress. 
he clips are used to attach lining, 
mall assemblies, installations, — ete. 
fethod of locating these clips is through 
oordinated holes. For quantity pro- 
luction, special piercing dies are de- 
eloped to locate the holes in the clip, 
and to loeate the holes in the proper 
place on the cireumferentials. In earlier 
ays, during one rush production run, 
me of the punches broke. The pro- 
luction shop, instead of removing the 
die for repairs, completed the parts in 
order, and set up a Perkins puneh to 
locate the missing hole, thinking this the 
fastest solution to the problem. By: re- 
ferring to the engineering print, the 
production shop determined that sz: in. 
vas as fine a tolerance as need be main- 
ained. The tooling tolerance on these 
holes is plus or minus .0015, and the 
hole size #z. When these reworked parts 
reached the production jigs, one hole 
rouldn’t mateh. The number of man- 
hours required to hand drill the un- 
matched hole, and complete the job was 
excessive and even more serious, upset 
he sequence of assembly operations, 
gd delaying production consider- 
bly. 

Incorrectly manufactured parts ean 
rsult in abnormally high assembly 
‘osts which are difficult to segregate. 
If a part doesn’t fit, the amount of 
rwork on the job which must be 
lone hy the assembly shops is almost 
Inaleulable, and is never charged 
against the tool but always to assembly 
‘me. While routers and hammer dies 
fn be set up- faster, and put into pro- 
ction speedily, the parts are not com- 
pletely aceurate. A little too much pres- 
‘tte on the part of the router operator 
mll cause the drill to lead slightly to 
one side. If the lag bolts on the router 
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stock are not tightened, the stock may 
shift during routing, making the blanks 
of inaceurate size. Seldom can two parts 
even approach interchangeability, if 
made on hammer dies. There is a sur- 
prising amount of rework required to 
make these parts fit with ones which are 
produced by more accurate tools to 
closer tolerances. 

Nevertheless, these methods which 
were used for the past several years by 
the aireraft industry still have a place 
in the manufacturing of military types 
of aireraft. There is no method quite so 
rapid for the development of parts re- 
quired to ineorporate a design change 
dictated by tactical operations. Boeing 
uses these tools to incorporate, with a 
minimum amount of time, changes re- 
quested by the air services in the Boeing 
Flying Fortress. Meanwhile, however, 
better tools are beginning to manufae- 
ture these parts with considerable more 
aeeuracy—blanking dies, draw dies, or 
the like. 

Tool coordination, planning, and 
scheduling have an important function 
in the operation of the tooling depart- 
ment here. It is not at all unusual that 
500 tools be required to produee one 
large, complex part. An engine mount 
would be a typical example. Having all 
of the tools finished and ready for pro- 
duetion when the part must be made is 
no small task. This is aeeomplished by 
a systematie record which is brought up 
to date daily, and in some instances, 
oftener. Load schedules are maintained 
on every machine, and each shop in the 
tool fabrication section. By keeping tool 
fabrication within the tooling depart- 
ment, there is no buck passing. Every- 
one works toward the common goal of 
getting out the tools, and making cer- 
tain that the tools will turn out the 
parts. 

It would be difficult to single out any 
of the tools as outstanding. 

One of the many Boeing developed 
machines which captured the nation’s 
imagination was the “Octopus,” a weird 
looking hydropunch which notches the 
circumferentials of the Flying Fortress 
for more rapid joining of the longi- 
tudinal stiffeners. This machine can op- 
erate up to 19 dies at one time on a 
radius of 190 deg. The dies are mounted 
in tracks which will accommodate the 
diminishing radii of the cireumferen- 
tials. The outstanding achievement of 
this machine lies in the fact that it ean 
turn out work 45 times faster than the 
machine which it replaced. The basic 
idea behind the machines has proved so 
successful that Boeing will use adap- 
tations of it for similar machines which 
are now under construction. 

Probably no other machine, from a 
standpoint of time saving is as impor- 
tant as the Boeing developed automatic 
spot welder. This is a large table which 


permits the production department to 
weld together several panels of alumi- 
num into one side of a wing skin. Mov- 
ing 4 in. in a small fraction of a see- 
ond, the welding points make contact 
for .£8 of a second, and the machine 
moves another 4 in. Indexing plates are 
provided to adjust the spacing between 
the rows of welds which are made on 
this machine. 

At the present time six of these weld- 
ing machines are in use in our plant 
in Washington, there are others in 
other Boeing plants, while other air- 
craft manufacturers have adopted this 
machine for their welding needs. 

The tooling job at Boeing has become 
a task of simplifying production of the 
I'lying Vortress so that the army of in- 
experienced manpower ean put together 
a complex fighting aireraft that will 
maintain the excellent reputation which 
has been built up over a period of years 
by the Boeing Flying lortress. Output 
of Boeing Flying Fortresses at present 
is four times that of the time of Pear! 
Harbor. By providing working tools, 
the Boeing tooling department is aiding 
in speeding up the output of the fight- 
ing tools of victory. 





Rocket-Powered Takeoffs 
(Continued from page 100) 


utilize the shortened runway. Gradient 
runways, for down-hill takeoff, are also 
being tested. Practieability of these is 
also questionable, for in modern warfare 
small emergency fields frequently must 
be pressed into service, as was the ease 
in Norway, Greece, Malaya, and the 
Indies. 

External launching methods, such as 
catapults, cable towing schemes, or the 
Mayo composite aircraft, lack the re- 
quired ability to be used in large scale 
operations. As a rule these means re- 
quire some time for the plane to be 
brought into launching position, a handi- 
cap in an emergency. Then, too, damage 
to the launching apparatus would ma- 
terially reduce the striking power of the 
unit so operated. 

Logically, any device or method for 
assisting takeoff should be incorporated 
into the aircraft itself. Thus in recent 
years performance has been improved 
by better design of propellers, engines, 
and airfoils, and in some eases by the 
use of flaps. However, further assist- 
ance, preferably in the form of increased 
thrust during the run, is greatly needed. 
Boosting the engine’s output by the in- 
jection of special fuels during takeoff 
has been the subject of research for some 
years. It is authoritatively reported that 
the Messerschmitt 109 is equipped with a 
tank of special fuel which is fed into the 
engine in an emergency, resulting in a 
great burst of speed and clouds of black 

(Turn to page 223) 


221 








STAYNEW FILTERS 


What Does the Less Wear on Engines | 


Name ‘STAYNEW” - 1. and Compressors | 
ae More Service from 
1. Air-Powered Tools 


ENGINE AND EQUIPMENT 
SAVING FILTERS FOR THE 
AVIATION INDUSTRY 


FOR ENGINE & NEW "SUPER" FILTER 


COMPRESSOR PROTECTION 


Models D, DS: Permit only clean, 
dust-free air to be drawn into 
engine and compressor intake. 
Feltex Filtering Medium (B) in 
Radial Fin Construction (C) pro- 
vides greatest possible filtering 
area and efficiency with con- 
tinued low restriction to air flow. 
(A) Silencing Chamber (Model 
DS only): (D) Galvanized Mesh 
Frame; (E) Reinforcing tube. D 
and DS Protectomotors make 
new engines and compressors 
stay new—add to life and ef- 
ficiency of old ones. 


FOR COMPRESSED AIR & GAS LINES 


Models CP, CPH: Thousands in 
use throughout the oil industry. 
Guaranteed delivery of clean, 
dry air, free from dust, dirt, pipe- 
scale, rust, water—air-powered 
tools operate more efficiently, 
last longer. Like all Staynew 
and Protectomotor filters—easy 
to inspect, easy to clean, low 
restriction to air flow, long last- 
ing. Models for horizontal and 
vertical installation. (1) Contain- 
er; (2) Baffle: (3) Insert Housing: 
(4) Filter Insert in Radial Fin 
Construction (5) Drain Cock. 


Representatives in Principal Cities 


STAYNEW FILTER CORP. , RETER 


33 Centre Park, Rochester, N. Y. 


Models AAPH. AAPHS: A newly de- 
signed Staynew filter that removes 
the slightest traces of oil from air 
transmission lines. Widely used as 
a final stage in the protection of 
delicate control instruments, (1) In- 
let: (2) Baffle: (3) Solid Feltex discs 
through which all air must pass: (4) 
Perforated Liner; (5) Ou'let: (6) 
Shell; (7) Drain Cock: (8) Swing 
Bolts (Model AAPHS only) for easy 
inspection. 


Find out about Staynew and Protectomotor 
engine and equipment-saving features: Radiol 
Fin Construction—Feltex and Glastex Filtering 
Mediums—Double Counter-clockwise Rotating 
Curtains—Fire-resistant Wire Kladding, etc., 


Catalog describes entire line, including filters 
for building ventilation. 





WRITE FOR COMPLETE CATALOG 


—— aT) 
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oke. Inereasing the power output in 
ig manner may be the solution, but it 
nuld appear abusive to the engine. 


Jet Motors 


Experiments with small jet motors, 
mducted by Dr. R. H. Goddard, the 
meric:n Rocket Society, and other 
oups. have proven of sufficient prom- 

»to warrant consideration of their use 
. auxiliary booster motors to function 
wing takeoff or at any other time when 
purst of great power is needed. As 
e duration of functioning need does 
ot exceed 20 or 30 sec., the relatively 
ich frel consumption of jet motors 
eed net prove a hindering factor. As 

ectiveness is more important than 
ficiency in war, the relatively low effi- 
iency of jet motors at low speeds should 
ot preclude their use. 

The jet motor is internal combustion 
1 its simplest form, usually consisting 
f nothing more than a combustion 
amber and nozzle. Fuels, usually hy- 
rocarbons, and liquid oxygen are fed 

from their respective tanks, under 
ressure of nitrogen contained in a third 
nk. Upon ignition, by spark plug or 
ther device, the combustion is continu- 
usand the products of combustion issue 
rom the nozzle at great velocity. Thrust 
leveloped depends directly upon the 
nass flow per second and the velocity of 
he jet. 

Small jet motors, designed for use in 
neteorologieal sounding rockets, have 
Jready been developed to the point 
rhere they may be fired repeatedly with- 
but burning-out. Better designs tested 
0 date have generated something on the 
rder of 100 lb./see. thrust per 4 Ib./see. 
bf propellant consumed. Thrusts of over 
50 Ib. have been obtained from small 
inits. In the opinion of the writer, 
arger units, capable of delivering 1,000 
b. thrusts, eould be developed without 
much difficulty. By increasing the feed 
ressures from the present 300 Ib./sq./in. 
0 1,000 Ib./sq. in., the jet velocities 
night be stepped up considerably above 
he present figure of 6,500 ft./see. Total 
reight of such a motor probably would 
hot exceed 25 Ib. 

As the major weight of such an in- 
tallation would be the fuel and liquid 
xygen, all of which would be consumed 
luring the run, only the light tanks and 
otor need be earried by the airplane 
mee it had left the ground. 


Nazis Using Rocket Power 


Reports reaching this country from 
England indieate that the Nazis are al- 
tady using “rocket” power to aid ex- 
‘ptionally heavily-laden bombers on 
heir takeoff runs. The Junkers Ju-88 is 
Raid to earry an overload of 3,000 Ib. by 
making use of such assistance. It ap- 
pears that this assistance is in the form 
fa battery of powerful powder rocket 
charges attached underneath the belly of 
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the fuselage. These are fired to acceler- 
ate the aircraft over the first 50 mph. of 
its speed range, and they are dropped 
after using. 


Powder Charges 


While jet motors, burning liquid fuels, 
have much more power and offer the ad- 
vantage of controllability, it might be 
well to investigate the use of powder 
rocket charges for more immediate use 
with present aircraft designs. Powder 
rocket charges are cheaply and easily 
produced in great quantities, and they 
may be transported and handled with 
less danger than most munitions. More- 
over, they may be stored for long periods 
without deterioration, while liquid oxy- 
gen for the jet motor evaporates at the 
rate of 5 pereent per day even in its 
special Dewar flask containers. 

Construction of powder rocket charges 
has been, for centuries, more of an art 
than a seience. Until recent tests (con- 
ducted by the American Rocket Society) 
with a number of standard commercial 
powder rocket charges, the actual thrust 
developed and the duration of firing were 
unknown to the makers of these charges. 
Largest of the charges tested weighed 
but 1.5 lb. of which 0.656 lb. was black 
powder, the balance being the cardboard 
eylinder and clay plugs and nozzle. This 
cartridge developed a peak thrust of 42 
Ib. at the apex of its sharp parabolic 
thrust curve. Average thrust came to 16 
lb. for 3 see. A smaller charge, contain- 
ing 0.406 lb. powder, delivered an aver- 
age thrust of 15 lb. for 2.4 see. Extra- 
polation of these figures would indicate 
that a charge containing not more than 
12.5 lb. of black powder would be eap- 
able of developing a thrust of 200 lb. 
for 5 see. 

An additional thrust of 2,000 Ib. for 
10 see. of the takeoff run would ma- 
terially increase the bomb carrying ca- 
pacity of our military aircraft. Two 
batteries of ten charges apiece, of the 
type mentioned above, would thus be 
sufficient to deliver this thrust. European 
experimenters have obtained thrusts of 
over 600 lb. for 3 to 4 see. periods from 
a single charge. The rockets used by 
Fritz von Opel, in his 1929 pioneer 
rocket flight, each developed a thrust of 
53 lb. for 25 sec., according to reports. 
The charges were said to weigh 10 lb. 
apiece. There seems to be no reason then 
why rocket charges of the 200 lb. for 5 
see. size could not very easily be con- 
structed. 

Charges might be slipped into metal 
tubes contained within a streamlined, 
sheet-metal container. A_ single 20- 
charge battery might be attached under 
the belly or two 10-charge containers 
fastened under the wings. Ignition would 
be effected electrically, firing 10 charges 
the first 5 sec. and the other 10 imme- 
diately afterwards, thus gaining a sus- 
tained thrust of 2,000 lb. for 10 see. 


After the charges were exhausted they 
would be dropped from the airplane. In 
this way no additional weight need be 
earried by the airplane in flight. 

Assuming the individual weight of a 
charge to be 17.5 lb., then a 10-charge 
battery need not exceed 200 lb. with con- 
tainer. With more powerful fuels, such 
as smokeless powder or other nitro-cellu- 
lose explosives, the weight of such an 
installation might be reduced consider- 
ably. Advantages to be gained would be 
large in comparison to the cost of such 
an installation. 





Miracle of 1942 
(Continued from page 93) 


Brewster, Curtiss-Wright, Eastern of 
GM, Fairchild, Republic, and Martin). 

As the first-formed AWPC of the 
Pacifie Coast eogently put it: “Amer- 
ica’s ‘secret weapon’ is the unselfish 
cooperation between major industries.” 
Individually and in groups, companies 
have joined hands to exchange meth- 
ods of training personnel and systems 
of producing products better and fast- 
er, to loan materials to aid neighbors 
over acute shortages, to trade labora- 
tory analyses and engineering data 
once jealously guarded. Synchro- 
meshed has been the Victory system of 
subcontracting, expanding cooperation 
to win. Both Councils have joined 
efforts across the continent. Both are 
expected later to include not only more 
plane-making companies but also en- 
gine and accessory makers. 

The West Coast Council firms are 
revealed to have reached a combined 
annual production rate of more than 
$2,000,000,000. Cooperation since the 
Council began operations Mareh 15 
saw the exchange by these companies 
of 1,064 engineering reports, 9,119 
loans of materials, and all told a re- 
duction of new-plane development time 
estimated at 50 percent. 

Likewise outstanding in America’s 
team effort is the work of the Eastern 
Seaboard Standards Committee, chair- 
maned by J. T. Thompson, of Martin; 
the Aireraft War Traffic Conference, 
banding aireraft makers and automo- 
tive builders, headed by W. J. Goehau- 
sen, of Curtiss-Wright; the National 
Aireraft Standards Committee, which 
has laid the groundwork for setting up 
dimensional standards in aireraft raw 
materials sizes. 

Meantime, there has been conspicu- 
ous and ineredible training of “green” 
manpower and womanpower, the work 
of the many and varied schools, the 
aforementioned world-fabrie of main- 
tenance in the global smash at the Axis 
—plant experience going to the field, 
and field experience coming back to the 
plant. 


(Turn to page 350) 








NIGHT FIGHTER .. 


oe organisation by brains behind the scene, initiative, skill 
: and courage of gallant men and—this must not be overlooked—superla- 
tive perfurmance by aircraft, all combine to establish the R.A.F. supremacy 
in the air night and day. There must be no ‘‘ margin for error ’’ in the 
performance of high powered aero-engines ! They must give immediate 
response to the pilot’s demands, even under the terrific buffeting of battle 
conditions. 
Even in the fiercest dog fight power and speed must be maintained. When 
engines are ‘‘ fed ’’ with air, oil and fuel oil free frem impurities, they give 
of their best. That is why on night fighters, battle ’planes, indeed, all types 
of fighters, spotters, bombers, you will find Vokes Filters in operation. The 
99.9 per cent. filtration efficiency claimed for Vokes Filters is not a mere 
laboratory test bench figure. Vokes Filters, we are proud to say, have proved 
their value to the fighting forces under the most 
gruelling battle conditions in the air and on land 


and sea. Ps . e 


TOP—VOKES AIR FILTER FOR AERO ENGINES. 
CENTRE—VOKES OIL FILTER. 


BOTTOM—VOKES FLAME TRAP SILENCER SPECIALLY 
DESIGNED FOR NIGHT FIGHTERS. 


Vi @ VOKESSLIMETED “EILTRAT 
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THE ARTHUR S. LEITCH CO. ‘TD. 
1123 BAY STREET, TORONTO, CANADA 


E. CANTIN, 10! PARK AVE., NEW YORK 
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SHIELDING 
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HUE 


The Pratt & Whitney 
Double Wasp Engine 
Illustrated Above is Equipped With 

BOLTON SHIELDED IGNITION HARNESS 


This 2000 H. P. Double Wasp Engine Is Standard for the 
WORLD’S FASTEST FIGHTERS & BOMBERS 


eo 
In our all-out effort, we pride ourselves on being able to serve the 
Army Air Force The United States Navy 


Leading Aircraft ane Manufacturers 


ISHTHE BOLTON MANUFACTURING COMPANY 


A 692 Campbell sree, WEST HAVEN, CONN. 
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HIS Victory crop is sweet—10,000 planes per 

month next year seem certain... 5,000 per month 
already passed ... Worldwide average of four enemy 
planes knocked down for every American plane lost 
. .. Jap average five to one... Still better planes 
coming off the line. 

And beyond the war, some people see a vast new 
industrial field opening up for America: 
> Giant freight and passenger airliners, flying the 
airocean to every part of the globe, linking our cities 
in a traffic network that will obliterate time. 

Family planes that will jump golfers to far off 
greens. 

What are the chances for this exciting post-war 
crop of commerce and convenient travel from our 
aviation industry? 

We think the chances are rather slim, and we ask 
you to take a serious look at the reason. 

In our proper anxiety to prevent inflation and 
control war profits, we have passed tax laws that are 
taking away most of the ‘‘seed money’’ that aviation 
companies will need when the time comes to go it 
on their own in the post-war world. 
> ‘Seed money’’ is that part of profit which is held 
for re-investment in a business to insure its growth. 


“Seed moncy’’ will pay for research on new and 
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WAR PRODUCTION DEVELOPMENT 
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lhe Aviation Industry 


needs Seed Money 


better products. It will pay for retooling when post: 
war models are produced. It will pay for the study of 
methods to get the lower costs that widen markets, 
It will pay for setting up new distributors and dealers, 
and for hundreds of other activities that are involved 
in the growth of a business. 


® American industry has grown on ‘‘seed money.” 


It has been a national characteristic to re-invest most 
of our profits in development. 


A dangerous confusion between personal profit 
(salaries and dividends) and re-invested profit (which 
we have called ‘‘seed money’’) has found its way into 
our taxing system. 


The tax law, and government contracts, should allow 
American Industry to accumulate funds for the numerous 
tasks of post-war development. 


A sum greater than the total now remaining aftef 
taxes will be needed, if we are to take advantage of the 
mew opportunities that will exist after the war. 


It is probably the oldest law in eccnomics that 
enough of each crop must be saved to provide seed 
for future crops. 

Ask your Congressman to see that this ecosomi¢ 
law is not disregarded in an effort to take «xcess 
profits out of war. 


Reprints of this advertisement are available in handy booklet form. 


McGRAW-HILL PUBLISHING COMPANY, Inc. 
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VERY business man knows the difference 






between profit that:-is paid out to individuals 





d profit that is held for re-investment and 





ture growth. 


The trouble is that the public thinks of profit 
in terms of yachts, elaborate homes and costly 






debutante parties. They have learned to think that 
way because those things get the headlines. 


The public does not know that far more profit 
money has gone back into American business than 
has ever been taken out for personal spending. 

of The McGraw-Hill Publishing Company is go- 
ts. [ing to do its share in the job of explaining the 


rs 
ai difference between these two kinds of profit. 


To be sure that the public does not confuse 
two different things that have always been called 
by the same name, we have developed the term 


oft Je'Seed Money.”’ 
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“Seed Money”? is explained in the McGraw- 
Hill newspaper advertisement reprinted on the 


low Mopposite page. We urge you to read this 
‘ous 


ftet 


Did you ever try to 
defend a PROFIT? 











advertisement carefully and apply its message. 


There will be other McGraw-Hill advertise- 
ments on this vital industrial need. We hope, too, 
that other advertisers will adopt the term ‘‘Seed 
Money’”’ and help by selling their employees in 
their own communities on the danger to living 
standards in taking away industry’s ability to 
improve its plants and techniques. 

* * © 
THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


23 publications, which gather ‘‘war-news’’ from the 
**war-production-front’’ through a staff of 153 editors 
and 725 engineer-correspondents... More than 1,500,000 
executives, designers, production men and distributors 
use the editorial and advertising pages of these maga- 
zines to exchange ideas on war-production problems. 


THE McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books 
for colleges, schools, and for business and industrial use. 


McGRAW-HILL PUBLISHING COMPANY, Inc. 


330 WEST 42nd STREET e NEW YORK 
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yy the poor private pilot—remem- 
ber him? 

Always a hardy soul, he kept on fly- 
ing despite a raft of obstacles that 
would have floored the average so- 
alled sportsman. Thousands of his type 
are doing their bit via the Civil Air 
Patre!, while others, ineligible for mili- 
tary -erviee, still try to hurdle new, and 
sometimes intriguing though inexplic- 
able i upedimenta. 

There is, for example, an Eastern 
Miver who once found his plane an excel- 
ent weans of keeping a lot of business 
lappoiutments. Recently, he went out 
Hy the field and, on asking to have his 
ship vassed to capacity, was told he'd 
Mirst have to see the front office. There 
he was informed that he’d get “no gas 
Hvithout a ration book. The board just 
kalled to announce the new rule’s in 
reffect.” 

A call at his loeal board found its 
Huembers completely in the dark, both 
ion the rule and what to do about it. 
He was, however, given a non-highway- 
ose blank plus the information that he’d 
‘hear in a couple of weeks.” But with 
| business appointment a couple of 
Qundred miles away, he wanted action 
--which could only come from the gen- 
ral board, his visit to which used up 
«onsiderable of his automobile A ecard. 

Well, his request to the board for 
0 gal. completely floored the clerks— 
that was a job which could only be 
passed on by the head man, an acid- 
faced Legal Mind. “It must be a big 
irplane,” the Legal Mind opined, “to 
need so much gas.” 
| “No, just a little one—65 hp. engine, 
rou know.” 

“Hmph! Automobiles only have about 
0 hp., why not put a smaller engine 
un?” 

That really took some explaining. 
Anyhow, the fact that the govern- 
ment would slap a stiff fine on the flyer 
for such an action seemed to make a 
hiuch greater impression on the Legal 
lind than the fact that the plane 
vouldn’t fly with that little power. 
ranting that the plane really did need 
b) horses to make it fly, the L. M. 
vanted to know how far the pilot 
planned to fly these next few months 
. just where was he going that he 
iad to have 600 gallons. 

And here said Legal Mind bogged 
lown—proved almost incapable of com- 
rehending why these serewy flyers 
leasured distances by hours in the air 
ustead of using a speedometer. But 
nally, a ray of light struek—he had 
t fieured out! 

“Just how far,” the L. M. wanted to 
now, “do you go in one hour?” 

“About a hundred miles.” 

Fairly jumping up and down in 
ighteous indignation, the Legal Mind 
ranted to know just who this flyer 
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thought he was... why was he so 
much better than anyone else? “You 
heard what the President said—you 
slow down to 35 mph. just like every- 
body else!” 


A jaw sturF of which hangar flying 
sessions are made is flowing in— 
the things that make war incongruous 
as well as terrible; incidents out of 
which Americans can get a good laugh 
but which would leave their enemies 
completely cold. 

There was, for instance, the Ameri- 
can pilot who recently heard a scream 
for help from a crew member who had 
stepped through the bomb bay and was 
hanging on for dear life by his numb- 
ing finger tips. Holding the ship in 
the air at the slowest possible speed he 
headed over a deep snow drift and— 
without a bombsight—hollered “jump.” 
By the time he had regained flying 
speed and altitude and made his turn 
he saw the crew man ploughing his way 








A 
SIDE SLIPS 





out, and calmly brushing the snow off. 

Then there was the British bomber 
crew in Africa that had been unable 
to get to the target. On the run home 
they let go a stick of bombs just for 
luck, and caused what they ealled the 
grandaddy of all explosions. They hit 
a Nazi ammunition dump and the sky- 
ward hurtling fragments were almost 
as effective as good anti-aircraft fire. 

Or the one about the raid over New 
Guinea, in which a Boeing B-17 gunner 
fell, wounded. The radio operator 
leaped to the gun, which had been 
loosened from its mounting by a hit. 
In his frantie effort to train the piece 
on the enemy, the operator pulled it 
clear free and out of the plane it fell. 
By the one chance in umpteen million, 
the gun hit a Jap Zero, which promptly 
disintegrated. 


“OPA’s cutting Maguire’s wings down to 
27 inches to clamp a ceiling on him!” 








A New and Better Cutting Oil for 


Luminump.-WAGnesium 


The high output of your | 
Bullard Mult-Au-Matics 
machining aluminum or 
magnesium alloys can 
be raised still further 
by using Texaco Almag 
Cutting Oil. 


increased tool-life 
Better finish 


rey icone a . Sees § Fight jobs in operation at once—loading, unload. 
ie oneneye or / ees ing and seven complex processes—a finished piece 
Non-irritating | at every index! Each of the eight spindles with in- 
- dependent speeds and feeds—easily operated by 
one man! One man only—who loads and unloads. 

The rest is automatic on a Mult-Au-Matic! 








OT for aluminum alloys alone—not for magnesium alloys alone, | 
but for both... made especially for the high-speed machining of | THEY PREFER TEXACO 


: . : : and 
either aluminum or magnesium alloys. Note well its name... Texaco | dr Nese teatemany Cail eee a 


“ALMAG” Cutting Oil. | power inthe U. S. is lubricated with ta 


. 3 Texaco than with any other brand. 
Texaco ‘‘Almag” properly cools and lubricates the cutting tools, ex- | , ace 


: + ifs 3 : . : : : %& More Diesel horsepower on whi 
tending their life, improving surface finish, assuring increased cutting enitiasihieaieg hota te ie 
speeds and greater output. “Almag” is transparent, and non-irritating | lubricated with Texaco than with 


A tech 
4 I , 
are all other brands combined that 


The outstanding performance that has made Texaco preferred in the fins inenersacanenerins taps whi 
: : : : . the U.S. are lubricated with Texaco beg 

fields listed in the panel has made it preferred by prominent users in than with any other brand. : 
y is fl 


the metal-cutting field. te More revenue airline miles in tion 
the U. S. are flown with Texaco Crise 


Texaco users enjoy many benefits that can also be yours. A Texaco 
than with any other brand. 


Engineer specializing in cutting coolants will gladly cooperate . . . just 
a : , s } ke More buses, more bus lines and 
phone the nearest of more than 2300 Texaco distributing points in | pacednaiienantesatedadt 
the 48 States, or write: Texaco than with any other brand. 
The Texas Company, 135 East 42nd Street, New York, N. Y. 


TTERACO Guing and Ste Oi 


FOR FASTER MACHINING 
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TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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Metallizing for 


Better Maintenance 


By L. E. KUNKLER 


President Metallizing Company of America 


Versatility and speed make metal- 
lizing a maintenance shop “must" 
. - worn cylinders, bearings, 
engine mounts are but a few of 
e parts which can be put back 
in service by metal spraying. 





SURVEY RECENTLY COMPLETED by the 

Metallizing Company of America 
indicates that the maintenance depart- 
nents—and to an inereasing extent the 
roduction departments also—of Amer- 
ica’s war plane manufacturing plants 
are depending on the process of metal 
spraying as one of the most vital time- 
siving and cost-saving factors in Amer- 
jca’s huge war production program. 

Important new uses which aireraft 
engineers are finding for the metalliz- 
ing process in war plants today reflect 
1 parallel between the rise of metalliz- 
ing in this war and that of oxyacetylene 
ind electric welding during World War 
I. Urgent need for faster production 
ind maximum maintenance efficiency 
uring that period pushed welding— 
tien in a relatively elementary stage of 
aceeptance—swiftly ahead to a _ point 
which made it a permanently accepted 
production, as well as maintenance, 
technique in almost all respects after 
that war was over. Now metallizing, 
which, like welding, primarily had its 
veginnings as a maintenance technique, 
is finding major recognition in produe- 
tion as well as maintenance through the 
crises of this World War II. 

Of ihis fact the airplane manufactur- 
ing industry and the maintenance shops 
of the allied air forees offer a par- 
uculariy pertinent example. 


Airplane Maintenance 


Let us first consider use of the 
netallizing process in connection with 
urplane maintenance. ‘For _ several 
years ihe process has been used very 
advantageously in replacing metal 
which has been dissipated by either cor- 
tosion or erosion. In the airplane in- 
dustry ‘his involves the use of alum- 
num to a major extent. It also in- 
volves maintenance of planes which are 
used in ocean atmosphere, where cor- 
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Aircraft cylinder being metallized with molten aluminum. 





<a 


Coating fins in this 


manner protects them against atmospheric and heat corrosion, also increases their 


cooling effectiveness up to 15 percent. 


Aluminum wire passes through spray gun 


from rear to nozzle, where combustion of oxyacetylene or propane gas, oxygen, and 
compressed air melts and propels metal in fine spray against cylinder fins. 


Application of a metallizing gun in rebuilding worn cylinders for Armstrong-Siddeley 
Cheetah engine used on Anson bombers by RCAF. Metallizing solved problem of 
salvaging thousands of worn cylinders which previously had been discarded. 


rosion is most active. Aluminum on 
the exposed parts of a plane is at- 
tacked and depreciated by the salt- 
laden air, necessitating either renewal 
of these parts or application of 
sprayed aluminum to replace lost metal. 


A good use of metallizing in both 
maintenance and production is shown 
in the accompanying illustration of a 
typical airplane cylinder being sprayed 
with molten aluminum. The operator 
is using 4 in. diameter pure aluminum 
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wut SHADOW or wictoRyY TO COME 


Speed and mobility ... moving men, guns, equipment and supplies anywhere 
they’re needed, quickly. Carrying armed forces to a strategic point, fast. Hopping 
over a terrain that would be slow and tedious work by the ordinary means of 
transportation. Delivering crack troops to the point of contact without sub- 
mitting them to the hazards of ground travel . . . this is the job the glider units 
will tackle to put the “V” in Victory ... assure America a new freedom— 
freedom of the air. 

These 9 and 15 place gliders were designed by Waco and are now built by 
various aircraft manufacturers under Waco supervision. They will add another 
thrilling chapter to the record of one of aviation’s oldest names . .. WACO. 
WACO AIRCRAFT COMPANY, Troy, Ohio. 











ire ond depositing it approximately 

005 in thick on the cooling fins of the 

ylinder. The process is applied not 

poly on new engines but also for the 

eeonitioning of used engines. 

For years prior to this war, metalliz- 

ing «lready was regularly used in 

jluminum-spraying of radiation fins of 

jirernt engines after each 200 hr. of 

servic. This practice had a dual pur- 

nose: First, the fins are comparatively 

hin, and if not carefully protected 

bain ~t corrosion, would depreciate so 

rapidiy that the life of the cylinder 

ould be shorter. Hence, metallizing 

to resist corrosion caused by both high 

temperatures and various types of at- 

mospliere. Second, it is claimed that 

ps aluminum is an excellent conductor Preparation of rod to be resurfaced by metallizing. Thread is turned on worn 
of heat, the coating of these fins ob-  .urface with tool lathe set slightly off center to produce tearing effect. Molten 
ains is high as 15 percent better cool- metal is sprayed into recesses, and cooling locks coating firmly to surface, produces a 
ing effect, and therefore relatively permanent bond. - 
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Stresses set up when coating cools sometimes causes it to lift 


at edges. This can be avoided by correct spraying procedure. 


Additional blasting on corner is advisable. 
Through use of Fan Spray Air Cap, coatings of 


more uniform thickness can be applied on flat 
surfaces. (a) Normal coating, (b) Mogul Fan 
Spray coating. 














A method of giving additional support to heavy coat- 
ings by keying screw heads for under-cut edges. 








greater power efficiency from the en- 
vine, 





Engine Mounts 
Another instance which involves both 
production and repair is that of engine 
mounts. Here, we have a_ tubular 
structure which is, of course, a vital 
part of the plane. ‘Tensile strength of 
these members must be maintained, and 


the enemy is, again, corrosion. On —S 
these parts, the best types of paints ie. 


V7 
have been used to a great extent in the Y 
past, usually three coats. In applying 
three coats of paint, however, the frame Coating applied along edges 
must be handled three times, since each should have additional bond sup- 
coat must be permitted proper drying, port. Jllustration shows edge 
and this handling involves quite a large properly prepared and_ partly 
labor cost. In using the metallizing coated. 
Process, from .003 to .005 in. aluminum 


8 deposited in one operation, no dry- QZ 
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A Help on Your Job...Because Chewing Helps the Peo 
Who Make the Goods With Which Our Fighting Men Win the W 


Chewing Gum’s Relief from Tense Nerves, 
“False Thirst,” Saves Man-Hours. 
Helps People Feel Better, Work Better 


Only People Can Win This War! 


The machines are vital but they are mere lumps of dead 
metal without people to run them. People with the will 
to win—people with high morale and healthy nerves. 
Because chewing gum helps the human side of the 
machine—people—it has taken on a new job—a war job. 
Scientists have found the basic reasons why chewing 
helps people feel better, have steadier nerves and work 
better. They have traced the results in laboratory tests. 
And they have found why chewing relieves false thirst— 
dry mouth and throat that pester workers and send them 
on “sip-trips” to drinking fountains—even when the body 
wants no water. And in hundreds of war plants, produc- 
tion managers find chewing relieves the craving to smoke, 
where conditions make it impossible to permit it. And 
how it helps lessen fatigue and lifts morale. 
Also they find that chewing fights drowsiness, helps 
k : 


And the Armed Forces and people everywhere are 
out how they benefit from chewing gum. That nerve 
is eased and the task goes easier, faster. And so the d 
for chewing gum is outstripping our capacity to p 
But we are doing our best to get gum to you—in 
get it to the places it will do the most good. That is 
we say to you important production people: “If you 


to salvage man-hours and help the human side of } 
machine feel better and work better, see that they h 


chewing gum on the job, as hundreds of war pr 


plants now do.” And we will do our best to get it to} 


For only people can win the war. 


Wrigley’s Spearmint Gum—A Help on Your 
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ing or further handling being re- 
uired. 

Sandblasting for bonding purposes 
js, in this instance, quite similar to 
that required for painting, therefore 
the cost of spraying pure aluminum on 
an egine mount compares very favor- 
ably with protection by painting. Fur- 
ther, it is obvious that pure aluminum 
will give a much longer service life in 
resisting corrosion than the very best 
types of paint. Metallized aluminum 
for ‘his purpose has been specified on 
several types of aircraft on production 
lines. Naturally, it is used even to a 
greaier extent in maintenance. 


Solves RCAF Bottleneck 

Last spring the major bottleneck in 
Roya! Canadian Air Force mainte- 
nance concerned the cylinders for 
Armstrong-Siddeley Cheetah engines 
used on Anson training bombers. In 
dusty localities, cylinder life was found 
to be as short as 300 hr. “Cylinder 
life” in this case meant .010 full taper, 
since the English makers did not pro- 
vide oversize pistons, thus the ex- 
pensive cylinders had to be discarded 


by the thousands. In desperation, for 
lack of replacement, many were oper- 
ated up to a taper of 0.20. 

Then metallizing engineers were con- 
sulted on the matter of a possible solu- 
tion. They sprayed two of the closed- 
end type cylinders with extension-gun 
equipment. Cylinders were ground, 
finished to standard, and _ rushed 
through a 25-hr. test. Results created 
so much enthusiasm that a complete set 
of seven were ordered metallized for 
further exhaustive tests. 

The test run was started on these, 
and after 25 hr., several cylinders were 
taken off for minute inspection. Then 
permission was obtained from RCAF 
headquarters in Ottawa to resume test- 
ing. This had to be done after every 
examination, for GHQ was evidently 
skeptical of the outcome and fully ex- 
pected each examination to show a 
fault and consequently end the test. 

After 100 hr. of test-house run, the 
cylinders were still as fresh as they 
were at the start—and “looking for 
more.” So a breakdown test was 
planned to last 50-hr. non-stop (if pos- 
sible) with full throttle. Previous test- 


ing during the first 100 hr. showed such 
an abnormally cool motor that cowling 
had to be put on to obtain the ordinary 
heat range, demonstrating the anti- 
friction quality of a porous surface. 
It was also decided to overload the 
engine with a larger flight propeller. 
The resultant data eloquently speaks 
for itself. Heat range did not come up 
to that of a normal engine under test 
with small test-stand prop equipment 
until cowling was installed, and the 
bigger prop was used. The strain eut 
the rpm to a maximum of 1,925 with 
full throttle. Normal overhauled en- 
gines consume oil at the rate of be- 
tween 4 to 6 lb. per hr. Many exceed 
this and are rejected. But the metal- 
lized engine, under its heavy strain, 
consumed a maximum of 2 lb., and this 
amount was showing signs of decreas- 
ing as the end of the 50-hr. test neared. 
The test ended, the motor was torn 
down. All seven cylinders were _ ni- 
form in appearance and condition, with 
no measurable wear. The last 50 hr. 
were conceded to equal 150 hr. or more 
of normal flight. Ring wear was 
(Turn to page 342) 








whenever possible. 





Bead (black section welded or placed around end of 
shaft or plunger) gives excellent support to coating. 
Coatings with exposed corners should be avoided 


ping. 











Blow holes can be filled with sprayed metal 
if cavity is correctly prepared. Upper illus- 
tration shows blow hole in original form. 





tion of arrows. 








Lower illustration shows hole opened up and 
ee ready to be filled by spraying. 


Additional bond strength can be given coatings hav- 
ing exposed ends: on shafts by dove-tailing as shown. 
Exposed corners should be rounded to prevent chip- 


When removing “flash”, safest procedure is to machine in direc- 
This reduces danger of tearing coating. 
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Designed at Chicago and Southern for Grinding Valve Seats 


¢ Fixture and machine for grinding 
valve seats designed and constructed at 
Chieago and Southern Air Lines under 
direction of “Doe” Anderson. Fixture 
accommodates five cylinders at a time. 
Main frame is supported at the ends on 
bearings, the bearing centers being lo- 
cated so that it coincides with inter- 
section of center line through each valve 
guide and cylinder bore. This permits 
rotating of this main frame to proper 
position for grinding of either intake 
exhaust valve set, with the valve guide 
in a vertical position. Fixture is also 


equipped with circulation 
cooling fluid for flooding 
stone through the unit’s 
opening. 

Grinding stones are rotated by a high- 
speed motor, mounted over-head on a 
track and coupled to the stone spindle 
through a flexible shaft to the pilot fix- 
ture in position over the valve rocker 
box. Weight of the motor and drive 
unit is counterbalanced by weights sus- 
pended on cables operating over pulleys 
and connected to main motor support 
bracket which is guided on _ vertical 


cutting and 
of grinding 
valve port 


tracks. Motor drive assembly ¢: 
moved to the respective cylinder 
sembly by pulling it either one way , 
the other on the overhead support | ra: 
This is a conventional track as ued } 
supporting doors. 

To assure elimination of all ling 
caused by the grinding wheel oj; jj, 
valve seat, a high frequency, air drive 
vibrator unit is attached direct'y 
grinding stone guide fixture. This cans, 
grinding stone to be bounced on thio se, 
at high frequency, resulting in « yer 
smooth seat face. 
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‘ Ver i pe-tcer Work Stand 

At Ameriean Airlines 

eTh’s work stand was de- 
cme signe] especially for installa- 
tion and removal of empen- 
nage de-icer boots. Its two 
incliied platforms enable 
rigger to work contour of fin 
from a convenient position. 
Stan is also useful, however, 
for general empennage main- 
tenance. It is widely used in 
American’s hangars the year 
around. 
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ortabie Propeller Storage Unit Designed by 
United Air Lines 
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© Overhauled — propellers 
are stored on portable dol- 
lies which can be moved 
immediately to a ship 
ready for installation. Note 
hub recess cover which 
screws snugly into recess, 
protecting threads from 
possible danger and keep- 
ing dirt out while pro- 
peller is in storage. 
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Jack Stand and Hook-On Work Platform 
Used at Chicago and Southern Shops 


© Hydraulic jack stand built for service and emergency 
jacking of DC-3’s. Also shown is a small work stand 
hooked to landing gear strut cross-member to facili- 
tate inspection and servicing of retracting mechan- 
ism as well as of plumbing and wiring loeated rear- 
ward of firewall and wheel-pit well. 


*» 





PHOTO COURTESY GLENN 


@ It’s hard telling just what a bombing expedition holds for sturd: 


Navy bombers like the one above. At best the strain is terrific whether 


combat be against the elements or enemy action. Each part must do 


its designated share. In this particular case it is pontoon supports fo 
which OSTUCO is responsible. 
You'll find OSTUCO at a wide variety of critical points in a grea 


many types of both Army and Navy planes. Its strength properties 
meet exacting military specifications. It is carefully inspected for 
straightness and freedom from seams, tears, grooves, slivers, scale and 


other surface imperfections. Whatever the application, OSTUCO: 


Shown above, (in black), is a section of tubing 
of the type supplied to the manufacturer. Cut- 


ting to desired length is only operation required ; a oe : 
before tubing is made ready for installation. chinability assure that it will fulfill requirements. 
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TWA Manifeld Pressure 
Gage Test Apparatus 

@ This test apparatus consists mainly of 
a quick opening pressure chamber opera- 
ting in conjunction with a single tube 70- 
in, mereury manometer. The pressured 
chamber is connected to the manometer 
through a system of valves, making it 
possible to apply suction to the chamber 
and to the top of the manometer or pres4+ 
sure to the chamber and to the bottom of 
the manometer. The manometer has ar 
adjustable seale calibrated in both pound: 
per square inch and inches HG with an 
adjustable zero index. This makes it 
possible to set the scale to atmospherid 
pressure, making the readings correspond 
to pressure absolute. To make possibld 
the reading of the 70-in. scale, a movable 
periscope is used which throws the entiré 
seale readings on to an eye-level mirror 
making it easily readable. This instru4 
ment was designated in the TWA instru- 
ment overhaul department to rapidly 
calibrate manifold pressure mechanisms 
Additional outlets are provided for the 
calibration of cartridge type autosy1 
manifold pressure transmitters, vacuum 
fuel, and various pressure and suctior 
warning units. 
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means an L£xfra plane ! 


The grinding wheel may control the air. 
Precision results from grinding. 


Your grinder production may be increased by a better grinding 
wheel selection. 


Another part turned out each hour may mean another bomber. 


Norton Abrasive Engineers know the best high productive 
methods. They're available. 





“NORTON ABRASIVES kK 





NORTON COMPANY, WORCESTER, MASS. 


BEHR-MANNING DIVISION; TROY, N. Y. 
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Tail Weighing Secale 
Used by 
United Air Lines 


























¢ Suspended on a ceiling hoist and track, this weighing 
scale can be moved to almost any position in hangar and 
can be drawn up out of way for convenient storage near 
hangar ceiling. 
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a. MAINTENANCE 
NOTEBOOK 


Heating Problem Solved at Chicago and Southern 


@ Stewart Warner airplane cabin heater now being used 
for emergency heating of a store house holding modification 
stock and materials. 





Empennage Work Stand 
At United Airlines Base 


¢This rudder and fin stand is easily 
handled and very convenient for em- 
pennage maintenance work. Ruggedly 
constructed of, metal tubing, it is a 
good example of flexible maintenance 
equipment design in United Air Lines 
shops where high equipment load fac- 
tor is an objective leading to efficiency 
and more rapid turn-around. 
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The “BENDIX” RTA-1 Communico- 
tion Unit, which combines 10 crystal: 
controlled receiver and transmitter 
channels with integral power 
supply into one compact, light 
weight unit. 


THE /NV/IS/BLE CREW 


Precision 


f£guipment by 


BENDIX RADIO DIVISION 


Bendix 


THE RADIO-PHONE THAT 
DIALS ITS OWN NUMBERS 


OMMUNICATING with ground stations for commercial 

transport pilots has now become as easy as “dialing” a 
neighbor. Using the “BENDIX” RTA-1 Communication Unit, 
he turns a small frequency selecting switch... and the desired 
communication channel is instantly available. 

In addition to the remotely-controlled motor-driven channel 
selector and accurate crystal controlled frequencies that make 
this possible, the RTA-1 provides other big advantages. Light, 
rugged, and built in one compact unit, it weighs less than 75 
pounds. The whole unit may be easily and quickly removed 
for repairs or replacement. 

Developed with the cooperation of every major airline in 
America, the RTA-1 typifies Bendix Radio design superiority 
and ability to meet out-of-the-ordinary specifications. 


The various types of equipment 
i) made by Bendix Radio are im- 


Na portant members of “The In- 

zap visible Crew”... the precision 

es instruments and equipment 

which 25 Bendix plants from 

coast to coast are speeding to 

our fighting crews on World 
battle fronts. 
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JouGLAS “Dauntless” Dive Bombers are blasting the Enemy 


it of the sea. These airplanes and other American bombers 


d torpedo planes are striking with telling accuracy at carriers 


CHECK VALVES 


id battleships that stand in the way of Victory. Bendix Aviation, Limited, Hydraulic check 
valves have virtually become the standard of 
the industry...in service on the majority of 

; U. S. fighting planes today...and engineered 

Bendix Aviation, Limited, Hydraulic equipment and accessories ince eur glenee of Comemow. 

They are extremely simple in design and 
give positive performance over an exception- 


0 ride aboard these planes. This is our part of the Invisible ally long service life. These valves utilize the 


exclusive Bendix plastic poppet which re- 
quires no inserted seat and wears in—instead 


ew that is in service wherever America has met the Enemy. of wearing out. 


Bendix check valves are designed for pro- 
duction as well as performance—they are 
being produced today at the rate of over 
CENSORED thousand a month—and Bendix 


‘ e has the facilities to accept additional pro- 
¥, oi % ¥ Voih duction commitments. 
© 11] “70° wood 
SUBSIDIARY OF BENDIX AVIATION CORPORATION 
eee 
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The “STROMBERG” Injec- 


tion Carburetor is a vital 
_member of ‘The Invisible 


“” 


Crew . precision instru- 
ments, and controls, which 
25 Bendix plants. from 
coast to coast are speeding 
to our fighting crews on 


world battle fronts. 


One thing a Vought- Siko sky “Corsair” and other high- 
performance American planes need above all lsd \is 
constant, positive power. Regardless of altitude, attitude, 


or speed, their engines must have correctly proportioned,’ \ 
finely-mixed fuel and air. “BENDIX-STROMBERG” car- \s: 


buretion provides just that, under g/l conditions of flight. 

Neither rarified air nor sudden twists, turns or dives 
interfere with the certain, continuous functioning of 
the “STROMBERG” Injection Carburetor. Automatically 
compensating for changes in flying cenditions, this 
intricately designed yet ruggedly built unit\provides the 
correct mixture at all times. \ 

Vital aids to both all-out fighting power \and fuel- 
saving flight, “STROMBERG” Injection Carburetors are 
today serving on United Nations fighters, bombers and 
reconnaissance craft in every quarter of the globe. * 
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Phantom view shows 
AAF filters and clean 
air ducts to engine in- 
take installed directly 
behind cowling ring. 


Two AAF filters, type 
shown above, ate em- 
ployed in this instal- 
lation. 





This Airplane Engine breathes 


GLEAN AIR! 


More than twenty types of AAF airplane engine filters are being made today 
for United Nations planes. These were developed in cooperation with aircraft engineers 
to meet varying airplane construction requirements as well as Army Air Corps specifications. 


Complete information and performance data are available without obligation. Please write us. 


AMERICAN AIR FILTER COMPANY, Inc. 346 Central Avenue, Louisville, Kentucky 


In Canada: DARLING BROS., Ltd., Montreal, P. 9. 
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Task Force . . . On any front, no flight 
group will take off with better assurance of 
getting there first than the elite pilots se- 
lected to fly Republic P-47 Thunderbolts, the 
only airplanes known to have been propel- 
led through space at the almost incredible 
diving speed of 12 MILES PER MINUTE! 


REPUBLIC AVIATION 


REPUBLIC AVIATION CORPORATION FARMINGDALE, L. |., NEW YORK 


, REPUBLIC 
AVIATION 
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Flight Strip 
“Hows” and “Whys” 


Easily and quickly built, convenient highway-side runways augment 
our defense and training, expedite ATC services, promise to promote 
postwar civil flying. Here are revealed details of site-selections, 
design, and construction of these flight strips. 


. LACK of comprehensive airfield 
facilities put a No. 1 strain on our 
domestic aero endeavors in the years 
immediately prior to the war. Air mail, 
passenger, and cargo business was then 
recording an estimated overall “up” of 
about 40 percent per annum. Civilian 
flying was also in a steep climb. 

And when military activities—with all 
their training, maneuver, defense, and 


Nation's first flight strip 
“somewhere on Middle 
Atlantic Seaboard.” 
Opened for operations 
last summer, it measures 
8,000 ft. by 500 ft., has 
8-in. concrete runway 
7,000-ft. long by 150-ft. 
wide. Note paved “tail” 
(top) which links strip 
with main highway, fa- 
cilitating vehicle-transfer 
of people and freight. 
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ferrying phases—were superimposed, the 
strain became No. 1-plus. With the ac- 
cent on that plus! Hence, the flight strip 
program, backed by two $5,000,000 ap- 
propriations. 

Fact is, the flight strip plan is revealed 
to be more than domestic. Today, it is 
reaching beyond our borders to aid the 
world-wide service of our Air Transport 
Command. In one ease of overland oper- 











MILITARY 





ation on a foreign route which without 
doubt will be vital in our ’43 war effort, 
flight strips are now augmenting the few 
available airfields. Easily and quickly 
constructed, the strips are greatly ex- 
pediting the flow of men and materials 
to eritical zones. 

Flight strip practice has now been de- 
tailed by Fred E. Schnepfe, special en- 
gineering consultant to the Federal 
Works Agency Administrator and diree- 
tor of the Flight Strips Division, Publie 


Inteructional News phete 
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In the Rooms 
MIT ae 
Technicians 
FLOM] FLL 


TECHNICAL TECHNICIAN 
SERGEANT 4th GRADE 


MASTER, TECHNICIAN TECHNICIAN 
SERGEANT 3rd GRADE 5th GRADE 


The New PUROLATOR PA-I2 Air Filter 
for VACUUM OPERATED INSTRUMENTS 


This filter is a decided advance—40% lighter and 35% 
smaller than previous models. The reduction in size and 
the increase in design efficiency 


are accompanied by a new appli- © 


cation of Purolator’s extended area 
design ...to Purolator’s patented 
plastic impregnated wood cellulose 
filter elements. Tests prove the 
PA-12 removes solids down to three 
microns from air...even at tempera- 
tures of minus 68°F. and plus 160°F. 
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Those men with Technician’s chevrons on their sleeves are the 
real McCoy. They are the fellows who keep ’em fit to keep ’em 
flying. In their classes, they get the inside story of every part. 
And when it comes to filters, they usually hear the familiar 
instruction: “Keep it Clean with Purolator!” 

Kighteen years ago, Purolator invented the oil filter. Today 
the name is synonymous with filtration. Fortunately, this pio- 
neering attracted other manufacturers to this field, so that 
today, the combined production supplies oil, hydraulic and air 
filters for all our "planes, tanks, naval vessels, merchant 
marine and all the other mechanized equipment plus new 
elements for civilian cars. 


A catalog showing complete details of current Purolator 
aircraft filters for air, lubricating oil and hydraulic oil is avail- 
able to responsible officials on request. 

Purolator also places at your disposal for consultation and 
development work, its staff of experienced Filtration Engineers. 
Over the years, these men co-operating with the Engineers of 
a great majority of aeronautical, automotive and marine manv- 
facturers have been able to design many special air, oil and 
hydraulic filters for unusual requirements. 


LONGER 


1EM FLYING 
wiTH 


PUROLATOR 


Purowator Propucts, Inc., Home Office: Newark, New Jersey 
California Office: 1401 South Hope Street, Los Angeles 
Founder, Builder and Leader of the Filter Industry 
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Roads Administration.* For the “ground 
work” development of this supplemen- 
tary landing area idea, Mr. Schnepfe 
evedits Col. Stedman Shumway Hanks, 
who after years of campaigning ad- 
vaneed the flight strip scheme before the 
Subcommittee on Safety in Air, Com- 
meree Committee, U. S. Senate, in 1936. 

Plan is for each strip to be constructed 
adjacent to (never integral with) a 
publie highway, with a short link built 
between the two to facilitate local auto 
transport. Strips, naturally, need not be 
parallel to such highways. 

Purpose of these single-runway strips 
are two-fold: First, there is recognition 
of the folly of concentrating large num- 
bers of aircraft on primary air bases 
where they would be vulnerable to enemy 
action. In brief, the strips augment our 
aciive bases while affording a means of 
dispersal of craft. 

Second the plan looks to postwar in- 
creases in civilian and transport flying— 
sees it promoted by the strips, which will 
provide civilian flyer facilities, offer 
auxiliary utilities to transport eraft, or 
afford air-feeder service for small cities 
or groups of towns. 

Maintaining liaison with the Army Air 
Forces, with which it fully cooperates in 
the program, the Flight Strips Division 
is responsible for location, design, and 
construction of the strips. Under the 
Division’s direction, district engineers of 
the Public Roads Administration seek 
out sites, later care for surveys, plans, 
estimates, bids, awards of contracts, and 
supervision of construction by various 
state highway departments. 

The Division’s manual of procedure 
and design’ was drafted after coneur- 
rence with the AAF, which has exer- 
cised the responsibility of selecting proj- 
ects best integrated with needs. Pro- 
~ *In paper entitled, Flight Strips—Present 


and Future, presented before ASCE Fall 
Meeting, Niagara Falls, Canada, Oct. 15. 


posed sites have been examined by boards 
of one or more officers named by Com- 
manding Generals of the Air Force Areas 
in question, following which the PRA 
district engineers have drafted key re- 
ports detailing convenience of sites, air 
distances from nearest aero bases, pre- 
vailing winds and other weather data, 
information regarding obstructions, soil, 
and drainage, and estimates of costs and 
time of construction. 


Usually, an area averaging 100 sq. mi. 


is designated on a map by the AAF, 
with any location therein deemed suit- 
able. This latitude has simplified selec- 
tions. 

Naturally, each strip area, with its 
own specific topography, drainage, soil, 
available surfacing materials, and other 
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local conditions, presents a different 
problem. Operational need of expected 
traffic is largely the criterion of design, 
with consideration, meanwhile, of verti- 
eal, horizontal, and side clearances, 
length and width of the runway, and the 
gaging of shoulders, end zones, and ap- 
proach areas. 

Roughly, the approach zone to the 
strip’s runway is a trapezoidal area 500 
ft. wide at the end of the runway ex- 
tended, and 4,000 ft. wide at the zone 
limit two miles distant. Within this area, 

(Turn to page 324) 


Army Air Forces photo 


Retouched countryside—not retouched photo. This view of first strip, snapped prior to 
construction of link with highway, illustrates how land is acquired and “aero-improved.” 
Paved “nubs” at runway ends are for turning of aircraft preparatory to takeoff runs. 
Neighboring highways may be seen at lower left and on right. 
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Visualized in this AVIATION diagram are the elemental flight 
strip specifications, as detailed by Fred E. Schnepfe, director of 
PRA’s Flight Strips Division. It is pointed out, however, that 


topography of the selected site, height above sea level, opera- 
tional needs, etc., are criteria in deciding a strip’s final design 
and dimensions. Projections show gliding-angle clearance areas. 











FOR VICTORY TODAY 
AND SOUND BUSINESS TOMORROW 


Get This Flag Flying Now ow! 


This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 
.«. by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock of goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held in readiness 
for post-war readjustment. 


Save With 


Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ... and prosperity fomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly exnlain how you may 
do so. 


If your firm has not already installed the Pay- 
roll Savings Plan, now is the time to do so. 
For full details, plus samples of result-getting 
literature and promotional helps, write or 
wire: War Savings Staff, Section F, Treasury 
Department, 709 Twelfth Street NW., 
Washington, D. C. 


War Savings Bonds 





This Space Is a Contribution to America’s All-Out War Program by 


AVIATION 
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A zB E T T é ® mm = RK T — Just as C-D NON-metallics have helped make modern 


chemical fire-fighting equipment a “betterment,” they 

as can answer definitely your “What Material?” problem. 

Nol CA Sibstbilile C-D NON-metallics possess many desirable proper- 
ties not found in habitually used costly, heavy, 


The old hand-pumper is now a museum piece. Today, corrosive materials ...NOW so hard-to-get. When 
fire-fighting is just as much a science as farming, C-D NON-metallics are properly designed into your 





industrial production or fighting. products they will make possible “betterments” that 
The modern chemical fire extinguisher is certainly you will not want to give up. 

never considered a substitute for the old hand-pump. You'll never want to gobacktothe old hand-pump days. 

It is a betterment. The C-D folder will give you complete basic data on 





Into its development and perfection have gone FIVE C-D NON-metallics. When you are ready for 





many materials not known in the hand-pumper days. action write, wire or phone for a C-D Laboratory 
Continental-Diamond NON-metallics are among them. Research Engineer. Ask for folder GF-14. 
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Established 1895... Manufacturers of Laminated Plastics since 1911 — NEWARK © DELAWARE 
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Practical processing methods 
that show specifically 


How to step up 


Ioan = es ° f : a) e 
— aircratt production 
Airplanes and parts move along assembly lines to the skyways 
faster. are constructed with greater efficiency. conform to military 
and naval standards and specifications without exception . . .when 
vou apply the tested, improved processing procedures, given in 
thig practical. markial, At each step of the way—whether the 
work has to do , with procurement of materials, identifying them, 
riveting,’ weldin * heat-treating, finishing, testing, etc.—you can 
get ie prodastion = host 

r opr éker with 
your problems quicker w neal 
them. ‘ 


PROCESS 
PRACTICES 


in the 


AIRCRAFT 
INDUSTRY 


By Frank D. Klein, Jr. 


Senior Metallurgist,¢Materials Con- 

trol Branch, United States Army 

Forces;. Formerly Associated with 

North American Aviation; Aviation 

Manufacturing Corp., Stinson Divi- 
sion; Vultee Aircraft. 


266 pages, 6x9, 46 illustrations 
69 tables, only $2.75 


ts. of 
This handy book;supplies you 
with complete, ‘authoritative facts 
about preferret.aircraft process 
practices. id 


Written. by a U.S. Army 
Force specialist for aircraft 
workers, it covers all essential 12. 
materials and gives detailed ex- 
planation of the best methods of 
processing them. Technical de- 14. 
sign process requirements and 

: . of Protective Coatings 
practical production te st meth- 15. Heat Treatment of Aircraft Steels 
ods for control of quality are in- 16. X-ray Inspection of Castings and 
cluded. Forgings 
17. Methods for 

Metals 
18. Characteristic Qualification Tests for 

Army and Navy Welders 
General Notes on Aircraft Soft Sold- 





Set new production records 

by using the processes de- 

scribed in these 23 detailed 
chapters 


. Procurement Methods and Reference 
. Characteristic Methods for Stamping 
Identification of Aircraft Parts 
. Aluminum and Aluminum Alloys 
. Magnesium and Its Alloys 
. Steel 
. Fabric Covers, Cloth, Tapes, and 
Threads 
. Phenolic Structural Insulative Ma- 
terials 
. Chemicals 
. Organic Finishes 
. Standard Aluminum and Aluminum- 
alloy Rivets and Methods for 
Riveting 
. Blueprint and Drawing Details 
Characteristic Standard Cross Sec- 
tions for Drawing Interpreta- 
tion 
Standard Drill and Ream Notes 
Standard Thread Notes 
Characteristic Bend Radii 
Design Process Requirements for 
Aircraft 
13. Production Use of Zinc Chromate 
Primer 
Cleaning ané Preparation of Aircraft 
Metal Parts Prior to Application 


Physical Testing of 

Designers, draftsmen, inspec- 
tors, maintenance and construc- 
tion chiefs will find in this prac- 49, 
tical manual just the kind of ering 


day-to-day information most fre- 20. Heat Treatment of Aluminum Alloys 
é 1 iad t eel 21. Anodic Treatments 
quently needed in aircratt pro- 99° Cadmium Plating Steel Parts 


duction work. 23. Magnetic Inspection 





SEE IT 10 DAYS—MAIL THE COUPON TODAY 
McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York, N. Y. 


Send me Klein’s Process Practices in the Aircraft Industry 
for 10 days’ examination on approval. In 10 days I will send 
you $2.75 plus few cents postage or return book postpaid. (We 
pay postage on cash orders.) 


Position 








Company 
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WHEN IT'S 
TARGET TIME 
IN TOKYO 


MURDOCK RADIO PHONES 
WILL BE THERE! 


On to Tokyo—fighters, bombers, cargo planes! We’re with you 
—we’re turning out Murdock Radio Phones for Uncle Sam’s 
planes! We’re ahead of production now, and we'll keep pace! 


Men at the “stations’—radio, navigator, bombardier, pilot, 
co-pilot, gunners tell us they like Murdock Radio Phones— 
they’re so comfortable and reliable. 


Jimmy Doolittle wore Murdock Radio Phones on his last trip 
to Tokyo. And he will wear them on his next trip. 


Would you like to see this deluxe Air Corps headset? Send 
to Dept. 22 for catalogue. 


RADIO PHONES 
Used by the Army Air Corps 


MURDOCK MANUFACTURING COMPANY in 


CHELSEA, MASSACHUSETTS 


AVIATION, January, 194 














en.) 
CHAMPION 


PATENTED 





C 26 S$ (Shielded) $1.85 
C 26 (Unshielded) $1.30 











ORE VITAL—MORE DEPENDABLE THAN EVER 


ield service reports are coming in regularly—unfortunately not Characteristic Advantages of Champion Ceramic Insulation Are— 
or quotation—showing remarkable service records for Champion 1. Immunity from heat and chemical reactions. 

eramic Aircraft Spark Plugs in aircraft of every size and type 2. ie from fuel, oil, or moisture absorption which causes 
being used by the Air forces of the U. S. Army and Navy. . Inherent high heat conductivity with consequent wider range 
nprecedented long life and extreme dependability sum up between pre-ignition and fouling. 

hee records which are directly due to the unique characteristics - Absolute uniformity of material. 

pmbodied in Champion’s new ceramic insulating material. 


























- Homogeneous structure eliminates possibility of air spaces 
which cause current leakage. 

. Easily cleaned and serviced—no specialized equipment or 
factory return necessary. 

. Scientifically controlled manufacture, 


Install Champions and fly with confidence 





hampion’s Ceramic Aircraft Spark Plugs—types C 26 (un- 
hielded) and C 26 S (shielded) —are designed to meet the 
equirements of practically all civilian and commercial flying. 
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PRECISION GRINDING—faster, smoother 


Fine threads from solid, or coarse threads previously roughed 
and heat treated with a plus or minus tolerance .0002" can be 
held on the pitch diameter. Lead held to plus or minus .0002" 
in any inch or to .005" in any twelve inches when grinding any 
standard form thread on Ex-Cell-O Thread Grinder using 
ECONOMY GRINDING OILS. 

When temperature control units, refrigeration, etc., are installed 
in the grinding oil tank, closer lead tolerances can be more 
definitely maintained. 

Note—five lead screws over 40" thread length which are ground 
on Ex-Cell-O style 50 Thread Grinder. 

New Catalog E-17 well worth having. Yours for the asking. 











Worcester, Mass. 
TewartE & BAGLEY COMPANY pen Ss innoapoi 











"MUM ’S’’ THE WORD ON THIS 
WARD LEONARD RELAY 


There's an interesting application story tied to the 
Ward Leonard relay illustrated above However, mum’s 
the word and the story will have to keep until afger 
Victory. But, it’s no military secret, that Ward Leonard, 
one of the country’s oldest and largest manufacturers 
of electric controlling devices, uses Callite Contacts. 


This is but one of many unusual applications in which 
Callite Contacts are contributing their proven reliabil- 
ity. If you have a problem in contact materials or 
design, Callite Engineers will be glad to cooperate with 
you. Catalog No. 152, describing the complete line of 
C-T screw, rivet and welding type contacts 1s now 
available Callite Tungsten Corporation, 545 Thuty- 
ninth Street, Union City, New Jersey Branch offices 
in Chicago and Cleveland. 


Specialists in the manufacture of electrical contacts and formed 
parts—in standard and special shapes—of tungsten molybdenum, 
silver, platinum palladium and alloy combinations of these metals 


PAT OFF. 


KEEP "EM FLYING WITH 


CALLITE CONTACTS 
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ARE BETTER THAN ONE “ s 


HANSEN‘ 


PUSH-TITE 
HOSE CLAMPS 


Proof of the facts is in the testing. Hansen compression 
type hose clamps have proven in actual laboratory 
tests that they will take over 5000 pounds pres 
sure and we recommend a safe working pressure 
from 800 to 1000 pounds. With Hansen 

hose clamps it’s two grips, one on inside of 

hose, one on outside, as compared with only 

one grip found in ordinary hose clamps. 
Extremely easy to install it’s merely a 

matter of screwing stem into hose, takes 

but a few seconds. No extra parts 

or replacements and remember 
they're very economical —can 
be used many times over. 
With Hansen hose clamps 
it’s a two to one advan- 

tage. Send for free catalog. 
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INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET + CLEVELAND, OHIO 
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Who Should Carry 


Air Cargo? 


By JOHN H. FREDERICK 


Professor of Transportation, The University of Texas 


Growth of the air cargo move- 
ments is expected to require a 
decision by governmental au- 
thority determining whether the 
airlines will continue service, 
say, through a single coordinat- 
ing agency—or whether  so- 
called “outsiders” will be al- 
lowed to enter the field as 
competitors. 





This transportation authority declares for a national policy which 
will help airminded leadership develop commodity movement on a 


Yad economic basis. 


= NT EMPHASIS on movement of 
air cargo by the Air Transport 
omand and the airlines operating 
inder Army contracts has obscured the 
tivities of two airlines in inaugurat- 
ng commercial air cargo services, open 
0 all shippers, on flights exclusively 
levoted to such traffic for longer dis- 
hees than heretofore. Although there 
ts been much talk of airline cargo 
erations in recent years, few flights 
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have been devoted exclusively to cargo. 

In 1936, Transcontinental & Western 
Air attempted an all cargo service be- 
tween New York and Chicago, offering 
midnight to dawn service, but lack of 
traffic caused its discontinuance. Since 
then, with the exception of one daily 
New York to Chicago flight operated 
for a time by United Air Lines, air 
cargo, or air express, has always been 
carried on regular passenger and mail 


flights when space was available or by 
making space through “blocking off” 
passenger seats. 

For the past few months, however, 
Eastern Air Lines has been operating 
an all-eargo flight from New York to 
Miami with connections for South 
America and, on Nov. 1, United Air 
Lines inaugurated a regular all-eargo 
flight between New York and Salt Lake 
City. This is the first time an airline 
has operated a flight that far across 
the country for the sole purpose of 
handling air cargo. From Salt Lake 
City, the eargo destined for the West 
Coast is carried on regular United Air 
Line passenger flights. 

While this activity by at least two 
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FEATHER-LIGHT KAPOK’ 


FELT 


Armors planes 
against noise, 
heat, and cold 


(*K FACTOR 0.21) 


Pre-cut strips of Kapok 
FELT being installed in the 
nose of a bomber. 


Insurance against noise, heat, and cold fatigue is 
quickly, easily, and permanently installed by the 
yard in the form of fleecy Kapok FELT interlining. 
With “K” FELT, an inside temperature of 60°F. 
can be maintained when it is 60° below zero in the 
stratosphere outside. Not only does this contribute 
to the physical comfort of airmen, but it insures the 
accurate operation of their precious instruments. 
Normal moisture content is 4%, and there is no 
“collapse”, no “growing” weight under sudden 
severe temperature changes. Our ample supplies 
of Kapok plus adequate manufacturing facilities 
enable us to make reasonably prompt shipment. 
Seasoned representatives are available to give you 
the benefit of our long, successful experience in 
sound and thermal control. Please write for Data 
Sheet No. 3 “ ‘K’ FELT”, which contains technical 


information. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


NewYork ; Boston ; Chicago; Philadelphia; Cleveland ; Detroit; St. Louis ; SanFrancisco 


Producers of finest quality parts for Oil Retainers, Wicks, Grease Retainers, Dust 
Excluders, Gaskets, Packing Felts, Vibration Isolating Felts and Insulating Felts 








Hunter Electro-Copyis 
Machine-Made Tracing 


For speed and efficiency in wartime engineeriy 
design and production departments, Electro- Co 
ist is an almost indispensable aid. Every sort 
copying complication is reduced to the absol 
minimum with this revolutionary machine. Copy 
can produce up to 25 perfect, photo-exact traci1 
an hour ...a mere fraction of hand-drawn ti 
... yet it’s so simple anyone can run it, and 
needs no dark room, has no lens. 

For priority extensions, specifications, i 
plicated plans—anything drawn, printed, typed 
photographed—you can’t beat Electro-Copyist 
sharp, clear contact prints. Don’t waste valud 
drafting room hours—don’t let paper-work bog}! 

rer ~~ down—write us 
day for our big 
folder _ illustrati 
many drafting 100 
shortcuts and vit 
time-savers, posi 
through this Jam 
ing new duplicatit 
method. _ [Illustra 
many different m 
els from small p0 
ables to 42” 1 
chines. Don't é 
—write now! 


Hunter Electro-Copyist, In 


480 South Warren St. 
SYRACUSE, NEW YORK 

























ines serves to emphasize the 1m- 
tant part that air cargo is now 
ing in their operations, it is just 
beginning of cargo transportation 
it will be soon after the close of the 

This activity also emphasizes the 
ction which sooner or later will 
fe to be answered by the Civil Aero- 
ities Soard—whether the movement 
air cargo is to be reserved for the 
lines to develop or whether other 
slicanis for certificates of conven- 
e and necessity to operate strictly 
carg) lines will receive considera- 


8 

his is a question of great interest to 
estors in airline as well as other car- 
securities. Even before the ad- 
tising which the war has given air 
go, aud before the shipping public 
an to realize its potentialities, vari- 
other groups began to show increas- 
interest in air cargo as a_busi- 


s. 
osts of plane operation have 
pped materially since the days when 
A attempted to inaugurate an ex- 
sive air express operation, and as 
rates offered by the existing air- 
3 through the Railway Express 
ency have not decreased since 1934, 
n more “outside” groups are begin- 
g to be interested in the possibilities 
profitable all-cargo operations. 
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New Groups Interested 


mong these so-called outsiders have 
bn the General American Transpor- 
ion Corp., a subsidiary of the Amer- 
n Tank Car Corp. of Chicago, which 
1940 made an extensive study of the 
sibilities for air freight develop- 
mt. Purpose of this study was to 
bvince the railroads that they ought 
enter the air express business, chief- 
as a defensive measure so as to con- 
1 possible future expansion of an 
express service. Then in 1941, the 
eriean Freight Corp. of California 
formed for the purpose of operat- 
yan air express business paralleling 
three large transcontinental routes 
the north-south route operated by 
pniff Airways from Chicago to Cor- 
§ Christi, Tex. 

This company filed a notice of intent 
make an application for these opera- 
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S, P“SsIMMMins after it had made an extensive 
his amy of the entire air cargo picture, 
uplicatludine ground distribution facilities, 
[llustelopment of suitable aircraft, the 
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mall po 
42” 
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t desirable routes, and the feasibil- 
of making use of the facilities of 
existing airlines. However, nothing 
been heard of this development 
te our entry into the War. 

Jue of the most logical developments 
, however, that of the Universal Air 
ight Corp. of New York City, a 
sion of the United States Freight 
» Which launched a service from New 
kand Detroit to 14 major cities on 











In 









IATION, January, 1943 





July 10, 1941. It used existing airline 
facilities in an apparent effort to prove 
that substantial quantities of air cargo 
would move at lower rates than those 
charged by the Railway Express Agen- 
ey. Although using facilities of the 
Air Express Division of the Railway 
Express Agency, Universal Air Freight 
offered shippers substantially reduced 
rates on individual packages through 
its ability to take advantage of lower 
bulk rates. For example, by consol- 
idating a dozen or two dozen pack- 
ages bound to Chicago from New York, 
the company obtained a lower bulk rate 
from Railway Express Agency and split 
the savings with shippers. 

There was really nothing new in such 
a method, as it merely applied to air 
transportation the principles of freight- 
forwarding long practiced by the par- 
ent company in consolidating less-than- 
earload rail shipments into carloads. 
An example of savings Universal Air 
Freight, effected for shippers was given 
in the pound rate between New York 
and Chieago, which is $1 by Railway 
Express Agency and the airlines com- 
pared with 65ce. by Universal Air 
Freight, Railway Express Agency and 
the airlines. A limit of 15 lb. was 
placed on any one package acceptable 
by Universal Air Freight, but its con- 
solidated packages composed of many 
parcels weighed considerably more, thus 
taking advantage of the lower bulk rates 
for heavy packages in the Railway Ex- 
press Agency tariff. At the outset, 
Universal had no intention of operat- 
ing its own cargo planes but did oper- 
ate its own ground pick-up and deliv- 
ery service through its extensive motor 
truck operations. 

Activities of the Universal Air 
Freight Corp. were short-lived though, 
because on Sept. 15, 1942, its opera- 
tions were held by the CAB to be in 
violation of the Civil Aeronauties Act 
and there came an order to “cease and 
desist” on the grounds that it was 
engaging in air transportation without 
having first received a certificate of 
public convenience and necessity. On 
Oct. 21, 1942 the board denied Univer- 
sal’s petition for a rehearing on the 
matter, so this type of coordinated 
motor and air cargo operations seems 
out of the picture for the time 
being. 

Pressure from other types of car- 
riers forced the airlines to broaden air 
express or air cargo operations. Dur- 
ing 1941, UAL, AA, EAL, and TWA 
conducted independent surveys on the 
probability of air cargo traffie arising 
under lower rates and more varied ser- 
vices. These studies culminated in the 
formation of Air Cargo, Ine., mutu- 
ally owned and controlled by them. 

It was contemplated that all air- 
lines would participate in ownership 
and control of Air Cargo as soon as it 








S 
AIR TRANSPORT 


was found desirable for the organiza- 
tion to engage in actual carriage. Imme- 
diate purpose of the corporation was to 
make a survey-to-end-all-surveys on air 
eargo. Various studies were under- 
taken, but nothing has been made public 
as to the findings and, due to the war 
or other reasons, Air Cargo, Ine., now 
seems to be inactive if not moribund. 

In order to maintain its position in 
the air express business, Railway Ex- 
press Agency applied on Oct. 19, 1938, 
for a certificate of public convenience 
and necessity as an air carrier under 
the “grandfather clause” of the Civil 
Aeronautics Act of 1938. It did not 
seek authority to engage in the opera- 
tion of aircraft. The CAB took more 
than two years to pass on this appli- 
cation. However, on March 13, 1941, it 
decided that the agency could be eon- 
sidered an air carrier in practice but 
that it was not necessary for it to have 
a certificate of public convenience and 
necessity to operate as such. 

By being able to find the Railway 
Express Agency an air earrier, the 
CAB brought it under the jurisdiction 
of the Civil Aeronautics Act. Some in 
the airline industry were anxious that 
this step be taken because it was feared 
that if Railway Express Ageney were 
not subject to the act, it would come 
under the jurisdiction of the Interstate 
Commerce Commission. If this had 
been the case, any air cargo plans 
which might materialize in the future 
might also be regulated by the ICC, 
and the entire control of air express 
and other eargo might thus be taken 
out of the CAB’s hands. 


Decision Still Pending 


Investigation by the Board of the 
air express contracts between Railway 
Express Ageney and the airlines is 
still in progress, but it may be that 
after this investigation is finally eom- 
pleted the agency will be forced to 
apply for a certificate of convenience 
and necessity, not under the “grand- 
father clause” as it did before but for 
what might be termed a “new route.” 
This application will be heard by the 
Board, and Railway Express Agency 
will have to prove public convenience 
and necessity for its services, after 
which a certificate may or may not be 
issued. If issued, it is almost certain 
to contain terms and conditions making 
it impossible for the agency to operate 
its own planes, thus settling a point 
which has bothered the airlines for 
some time. 

As a result of the March, 1941, de- 

(Turn to page 344) 
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Here is abundant material, from 
the notebook of a long-experi- 
enced factory inspector, to help 
you handle with authority any 
of the scores of inspections of 
modern aircraft production. 
Whether it is a simple bolted 
fitting, a de-icer system installa- 
tion, or power plant assembly 
and check runs, the job is com- 
pletely and conveniently covered 
in this new book, with all the 
information needed for inspec- 
tions that meet most rigid re- 
quirements, of quality, service- 
ability, and safety. 


AIRCRAFT INSPECTION 


By Ernest E. WissMAN 


268 pages, 6 x 9, 89 illustrations, $3.00 








Look up: 


—how rivets are identified and 
coded 

—what to look for when shanks 
do not fill holes 

*“—13 points on inspection of bolted 
installations 

—standards of workmanship for 
washers, cotter pins, and safety 
wire 

—features of good bonding in elec- 
trical installations 

—7 points to keep in mind in in- 
specting rigid-conduit connec- 
tions 

—15 requirements for junction box 
inspection 


—19 points on inspection of tub- 
ing 


—hbasic inspections of work in 
tooling jigs and fixtures 

—wrong drilling of metals and 
permissible remedies 


—check list of faults to look for 
in subassemblies 


—what to check in minor assem- 
blies 
—14 points to be checked on ex- 


terior surface of installed skins 
and hundreds of other pointers 








Covers the facts and methods 
needed by mechanics who wish 
to become aircraft inspectors. 
Organization and treatment also 
meet the needs of inspectors who 
wish to broaden their ability and 
have handy quick-reference aids 
on many varied types of aircraft 
inspections. Supervisors and pro- 
duction officials can use it too, 
for its practical outline of quality 
and safety standards on all stages 
of aircraft construction. 

Everything is covered, from the 
application of rivets, bolts, pins, 
and such items, to preflight and 
delivery inspections of the com- 
plete airplane. Inspections of fuel 
and oil systems, oxygen, heating 
and ventilating, and fire-extin- 
guisher systems are covered. You 
are shown how to make final in- 
spection of flight-contro]l system, 
doors, hatches, and enclosures, 
and electrical installations. Four 
chapters give you completely the 
important power plant inspec- 
tions. And so on. 


When It Must Be 


% 2—Exactly Squared 
% 3—Glass Smooth . 


























THIS 


: PORTER-CABLE 


WET-DRY SURFACER 


Will Do It to Finer Limits 
FASTER! 


What would it cost you to do this 
job on your milling machine? . . . an 
actual production job turned out in 
jig time on a PORTER-CABLE 
WET-DRY SURFACER. The specifi- 
cations say it must square true to 
90°, with both surfaces finished dead 
flat and glass smooth. Yet operators 
of average skill have no trouble in 
meeting the specifications. The speed 
they maintain makes it a big saving 
to do the operation on the WET- 
DRY SURFACER. 

PORTER-CABLE WET-DRY SURFACERS are reliev- 
ing the pressure on millers, shapers and planers in scores 
of plants. Much of the work is done free hand, though 
for close limits up to .0005”, simple fixtures are used. 

Various models of the WET-DRY SURFACER are 
readily adaptable to many secondary operations such as 
burring, finning, finishing, cutting radii and the like. 
Production men find them especially valuable where 
work must be fitted to the capabili- 
ties of women and unskilled work- 
ers because their simplicity of 
Operation insures speed, accuracy 





Look over its 40 chapters of practical information for the particular 
inspections that concern you most. Check the authoritative nature of 
facts, gathered in extensive aircraft factory experience, including eight 
years’ specialization in inspection. See the helpful, easy-to-understand- 
and-apply nature of the treatment, developed for and effectively used 
in inspection training courses of a large aircraft manufacturer. 


and safety. 


@ Learn about this new machin- 
ing method that’s a revelation 
in many shops—the new, low- 
cost way to increase production 
and relieve overburdened major 
machine tools. Write today for 
copy of Free booklet, ‘‘Wet-Dry 
Belt Surfacing,”’ without obliga- 
tion. 


P 0 RTER-CABLE MACHINE CO. 


1850-1 N. Salina St. 
Syracuse, N. Y. 








SEE IT 10 DAYS FREE—SEND THIS COUPON 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 

Send me Wissman’s Aircraft Inspection for 10 days’ examination on approval. 
In 10 days I will send $3.00, plus few cents postage, or return book postpaid. 
(Postage paid on cash orders.) 
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Actus Hose Clamps 


IN ACTION 
All Over the World 





Wherever important action takes place there 
you find ACTUS HOSE CLAMPS on duty! 


BATTLESHIP BISMARCK — Found and bombed by an 
Actus-equipped Catalina Patrol Bomber. 


CHURCHILL TO MOSCOW—Flight to Middle East and 
battle-torn Russia by Liberator, Actus-equipped. 


BATTLE OF BATAAN—Bulkeley and his PT Boats tor- 
pedo ship after ship and then ferry MacArthur on 
his way to Australia. PT’s are Actus-equipped. 

BRITISH BATTLE OF TOBRUK—PT Boats sink much 
shipping to help rout Rommel. 

AROUND THE WORLD WITH WILLKIE—In a Consoli- 
dated transport, Actus-equipped. 


OVER NAZI EUROPE BY DAY—Flying Fortresses and 
Liberators, Actus-equipped, foray with sensa- 
tionally few losses. 
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ACTUS 
HOSE CLAMPS 


lighter ¢ Stronger 





PRODUCTS 
COMPANY 


Mount Vernon, N. Y. 
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“MAC PUTS ALL HE’S GOT 
INTO HIS WORK!" 


ke Neb pee Poe tem xs 
RK- VENUS 


It's a good thing to put your personality in your 
work ... More draftsmen, architects, engineers 
and artists use Venus Drawing Pencils to express 


their personalities than any other make. 


They know they can rely on Venus Drawing for 
strength, smoothness and unvarying consistency 


of grading. 


toe of ceoceentons Grete Dmeeescasient See, WANN: Steen. “cate. WE eee oon canal 
AMER AN re 


But let Venus Drawing Pencils 








speak for themselves. Just 


fetes: 


mail us the coupon below— 
circling the two degrees you 
would like to try—and we 


will send you free samples. 











PENCILS 


American Pencil Company 
Dept. 103, 500 Willow Ave., Hoboken, N. J. 
In Canada: Venus Pencil Company, Ltd., Toronto 
Please send FREE samples ef the two grades circled: 


9H - 8H - 7H - 6H - 5H - 4H - 3H- 2H- H- F - HB- B - 2B - 3B - 4B - 5B - 6B 


NAME and title 





FIRM NAME 





ADDRESS 





CITY STATE 
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fied) MOTO-TOOLS 


SPEED UP 
WAR PRODUCTION 


Dremel Moto-Tools are speeding up 
war production in defense plants from 
coast to coast. These rugged tools 
tackle grinding, routing, buffing and 
finishing jobs with speed and_ precision 
. . faster and easier, in close quar- 
ters. . . in hard-to- get-at places. 


A Dremel Moto-Tool has a shock- 
— bakelite housing, oil-sealed bear- 

ngs, and a balanced aramature to 
eliminate vibration and produce finer 
finished surfaces. It weighs only 13 
ounces... can be hooked up to any 


AC or DC outlet. Used in America’s \ 
leading arsenals of democracy... by 
General Electric, Westinghouse, “Rem- \ : 
here's a very 








ington Arms, Ford, Nash-Kelvinator, 
Consolidated Aircraft, Douglas Air- 
craft, Northrop Aircraft, and many 
others. 

Below: Tool makers find Moto-Tools 


easy solution to 
penvable. when shaping intricate. or the problem of 


irregular metal dies. For grinding or : 
gutting with stest aoossserins ._ + - parts that have been rejected because 
of deterioration due to corrosion. Wrap 
them in anti-corrosive papers. 


We have developed a line of anti-cor- 
rosive papers that meet all Army-Navy 
specifications and have been tested 
and proved by leading aircraft manu- 
facturers. These papers are: 


Above: Moto-Tool is ideal for getting a : 

into close quarters, grinding, buffing : We = i 

and finishing to required specifica- : . SEAL a ee and 

tions. For metal, wood, plastics, a neutral sheet of great strength that 

porcelain, glass, and other materials. hugs the part and is oil moisture and 
‘ 


vapor proof. 


This complete Moto-Tool kit has accessories for all types of grinding, 2.V-18—excellent for wrapping heavy 
buffing and finishing operations . . . with steel — = the parts such as castings, bearings, props, 
best abrasives. Consist of | Model 2 Moto-Tool with three collets:— : ee : 
Vg", 3/32", and 1/16", 4 Emery Wheel Points, | Dressing Stone, etc. An acid neutralizing sheet that is 
8 Carving Cutters, | Steel Saw, 3 Bristle Brushes, | Steel Cleaning easy to fold and handle. 


Brush, | Screw Mandrel with Sanding Discs, and | Shoulder Mandrel, 
one V" Drum Sander. Packed complete in sturdy felt-lined hard- 3. V-20 — another excellent paper for heavy 


wood cabinet case . . . $23.50. Dremel No. 2 Moto-Tool only... parts. Has a 30-30 waterproof backing 
$16.50. and in addition is oil and vapor proof. 


All three papers are available in rolls or 
Dremel emery wheel sheets. 
points, steel cutters and 
accessories with %%" ° ° e ° 
shanks are available for Our packaging engineer will give you 
quick delivery in a wide oae ° ° 


vackely of sans aed additional information on these papers 


pt th or will furnish you with sheets for test- 
Write reataion | |, ing in your own plant. Address your 
inquiries to Packaging Engineer. 


10-DAY TRIAL 


Try a Dremel Moto-Tool for 10 days in your own shop. See how versa- 
tile, how indispensable it can become to fast, accurate work. Order 
from your industrial distributor, or contact any of the following 


Beinn METROPOLITAN NEW YORK CRITERION PAP 


The Federated Sales Co. Mill Factor Products Co. 
2437 West Valley Bivd. 53 West Broadway TING % 
Alhambra, Calif. New York, N. Y. DISTRIBU NEW YORK, N. Y.3 


NEW ENGLAND i w, 36ST 
F. V. Fowler, 116 Dartmouth St., West Newton, Mass. 


DREMEL MFG. CO., Dept. T. 513-A, Racine, Wis. | aa 
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Lone, efficient tool life may be as much due 
to care in receiving, storing and handling in the 
Tool Crib as to proper use out on the job. 
Here is an example of a carefully thought-out 
tool crib arrangement that pays substantial 
dividends to its plant in dollars and time 
saved. After use each Tap is carefully 


wiped clean of grit and chips before 





Photograph—Courtesy General Electric Company, Philadelphia 


being restored to its proper place. The shank is 
placed in its individual recess, leaving the cut- 
ting edges free from chance blunting or chipping 
against other Taps. 

This arrangement takes into consideration 


the size, shape and physical peculiarities 


‘of these tools to insure safety of storage, 


speed of locating and ease of handling. 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD © MASSACHUSETTS 


Detroit PLANT: 5850 Second Boulevard 
WareEnHousEs in New York, Chicago and Los Angeles 


In Canada: GREENFIELD Tap AND Dike Corp. or Canapba, Ltp., GALT, ONT. 


W/O\.GREENFIELD 





TAPS ° DIES e GAGES 
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TWIST DRILLS e SCREW PLATES 
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| / 
As a Direc? Hii 
An Airc i t Car 


i 


We have# A ed our sights 
entire set-¥p is revolutioy 
Now w@ concentrats 
Mounted Wheels and Vit 
Grinding Wheels 3” andy 
in diameter—24 hours | 
every day. 


Our central location m 
speedy deliveries certain 


@ Wheels flow off our pm 
tion lines and into your 
in a swift, steady sg 
Speed assured on all o 
Count on us to meet} 
neck emergencies. 


Valuable man hours sav 
your plant. There is no 
ing for wheels. 


Customers—new wartime 
old—get the same high 
ity that has been maint 
since we introduced the 
Mounted Wheels 46 | 
ago. We can take care | 
your requirements for W 
3” and under. 


& gS é 

You should have our new¢ 
log which illustrates in a¢ 
colors and sizes 
largest line of Mc 
ed Whee!s mag. 
Send for copy tomy" 





















Fighting Snow 
(Continued from page 99) 
now to one side, usuallv the right of 
ye truck, Such blades are good up to 
eyeral inches of snow for a single pass 
nch as is required to clear one side of a 
jihway or opening swaths on an air- 
ort. \When several such passes are 
nade, es is necessary in clearing a wide 
uway, the snow builds up and the 
vidth of the cut must be reduced. Blades 
re designed to be most effective at cer- 
ain speeds, and as the snow piles up 
he speed possible wh the unit is cut 
blow that necessary to impart a roll- 
ng motion and it bogs down to just 
ulldozing the snow. 

A heavier propell..g unit is then 
ndicated with a one-way or a V-plow 
lesigned to roll the snow at a lower 
peed. The V-plows are generally sym- 
netrical about the centerline and are 
ntended for making a first-cut opening 
fa drifted road. Offset V-plows, de- 
igned for widening roacway cuts and 
for airport use, are now available. They 
ave blades 6 to 8 ft. long on the right- 
nand side of the truck and only 3 or 4 
t. long on the left side to permit the 
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YOU! Minit to be used for cutting through a 
ly cigmecompletely drifted area with more 


ffectiveness than a one-way plow and 
et be efficient for plowing on only one 
ide. The center is mounted somewhat 
to one side of the truck centerline to 
listribute to the thrust evenly on the 
ruck, 

Various combinations of one-way 
plows, V-plows, and either one or two 
vings for pushing the snow farther 
nt or for shaping the banks are avail- 
ible. The wings are usually about 2 ft. 
high and are so designed that they ean 
raised and held at any height or 
sugle desired or lowered to the pave- 
ment and used to widen the swath that 
ran be cleared by a single passage of 
he plow. 

The rotary or blower unit, very de- 
sirable for spreading-out the snow well 
hack from the runways, generally has 
some means of breaking down banked 
snow and feeding it into rapidly rotat- 
ing fans that throw the snow to one 
side with considerable velocity. In most 
wachines the power for the snow blow- 
ing unit is supplied by a_ separate 
motor, usually located back of the eab 
0 give better weight distribution and 
taction to the truck unit. Power is 
tansmii.ed to the blower unit through 
tniverse joints and flexible drive de- 
Nees, though this is avoided in some 
makes hy mounting the engine on the 
“me carriage with the plow, which 
pushed ahead of the truck. Some 

machines combine the features of the 
plow and rotary unit by use of a one- 
vay blade feeding to a single rotary 
blower ox by a V-plow, or a double 


(Turn to page 332) 
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Get and keep your own snow removal 
equipment. If you depend on highway 
or municipal machines, chances are you 
won't have equipment when you need it. 
Keep the snow off the runways. It has 
to come off some time, so keep it off 
currently. 


Have your equipment overhauled and 
ready-to-go well in advance of expected 
snow season. 


Turn the contact lights on day or night 
when snow starts. Their heat will pre- 
vent snow from covering and obscuring 


the lights. 


Keep 150 ft. width of runway open and 
slope snow banks 3 ft. in 100 ft. for first 
class airports. 


Rolling the snow outside the cleared 
area will help to prevent drifting. 


Where plows are used alone, be sure to 
open a sufficient width on the first plow- 
ing to permit piling subsequent snow 
inside the banks. 


If two speeds are available on rotary 
blowers, use the slow speed on wet snow 
and high speed on dry snow. 





QUICK HELPS ON SNOW REMOVAL 


Be sure that lights on the snow handling 
machines are high enough to clear the 
plows. 


Have chains ready for all wheels of 
trucks or rubber-tired tractor units, but 
don't use them until wheels begin to 
spin or side thrust develops. 


Paint a contrasting stripe down the cen- 
ter of runways to guide pilots landing 
on low-visibility nights when the edges 
of runways may not be well defined. 


Keep motive equipment in heated ga- 
rages for care-free starting and mainte- 
nance. 


Paint machines to be used on the field 
a bright yellow or orange for daytime 
visibility. White or dark colors do not 
give sufficient contrast. Blinker lights 


are desirable at night. 
Cutting blades will be hard to get this 


year for all types of snow moving ma- 
chines. Old blades can be built up, and 
new ones given much longer life, by 
welding a !/g-in. dia. bead of nickel steel 
rod the full length of the blade and add- 
ing two successive beads of abrasive 
rod, 








The one-way blade delivers the snow to this 
mounted on the plow. 
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rotary unit which is powered by a motor 





















































































HE is just the material 
you want for quick orien- 
tation among all the distinctive 
considerations of aeronautical 
radio—the performance _ re- 
quirements, conditions of in- 
stallation, use, and servicing, 
and other special factors that 
radio apparatus and systems 
used in air transportation must 
meet—the modern design 
methods for meeting them. 


Get better results in 
aeronautical radio designing 














—this time-saving and au- 

thoritative book answers 

your questions on the spe- 

cial factors of designing. 

@ radio range 

@ direction finders 

@ markers 

@ instrument landing sys- 
tems 

@ altimeters 

@ ground direction find- 
ers 

@ communication appar- 
atus 








Principles of 
Aeronautical Radio Engineering 


By P. C. SANDRETTO 


Formerly Superintendent of the Communications Laboratory, 
United Air Lines Transport Corporation 


414 pages, 6x9, 228 illustrations, $3.50 


This book presents a clear 
engineering treatment of radio 
as used in aeronautical navi- 
gation and communication. It 
shows what the engineer de- 
signing apparatus suitable to 
go into the system has to cope 
with—meeting the demands of 
the service to be supplied, the 
conditions under which it must 
operate, influence of space and 
weight, how it must be serv- 
iced, etc. Each of the nine 


radio facilities used in modern 
air transport practice is taken 
up separately and fully, with 
all the data you need on radio 
fundamentals, aircraft stations 
and antennas, ground stations 
and antennas, etc. You are 
shown how to design complete 
aeronautical systems, features 
of power supply available in 
aircraft and mechanical re- 
quirements that affect design 
of aircraft radio equipment. 


Look up the helps you can get on such topics as: 


—installation of radio in aircraft 
—characteristics of ground-station installations 


—range-receiver antenna 


—the simple ultra-high-frequency radio range 


—precipitation static 


—principles of all instrument-landing systems 
—medium-high-frequency direction finders used in the United States 


—microwave communication 
—aircraft noise suppression 


—ultra-high frequency airplane communications antenna 


—etc., etc. 


This sound book is one of the clearest, most straightforward engineer- 
ing presentations you have seen in a long time. Send for this quick, 
thorough guide to better aeronautical radio design for 10 DAYS’ FREE 


EXAMINATION. 





privilege. ) 





McGraw-Hill Book Co., Inc., 330 West 42nd St., New York, N. Y. 

Send me Sandretto’s Principles of Aeronautical Radio Engineering for 10 
l days I will send $3.50 plus few cents 
postage or return book postpaid. (Postage paid on cash orders. Same return 


days’ examination on approval. In 10 
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Parts Assure Reliable Performance 


Aircraft that support commando raids 
must also get there and back. Sturdy parts, 
reliable performance, and freedom from 
metal failure are important in combat 
service. 


You get commando toughness and relia- 
bility when parts are made of Ampco 
Metal, an alloy of the aluminum bronze 
class. This rugged bronze alloy has unusual 
wear resistance; it stands up under gruel- 
ing service, as proved by 28 years of in- 
dustrial experience plus its use by over 640 
aircraft and aviation equipment manufac- 
turers. 


Ampco is used as parts for engines, pro- 
pellers, landing gear and other important 
aircraft equipment in United States and 
allied combat services. 


Ask for "Ampco Metal in Aircraft" which 
describes this tough, abuse-resistant bronze. 


AMPCO METAL, INC. 


MILWAUKEE, WISCONSIN 
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.. Without cutting power 


Moving machinery—changing shop set-ups 
—is an everyday job in modern war plants. 
But it’s a quick and easy job in plants 
equipped with sectionalized, prefabricated 
“plug-in” Bus Duct. 

No cutting, taping or other fabrication 
is necessary in making the original instal- 
lation — or in changing the location of a 
machine or a whole production battery. 

Just move the circuit protective “plug” 
right with the machine, mount it on the 
Bus Duct at the “plug-in” opening nearest 
the new location—and the job is done — 
without cutting power, interrupting pro- 
duction, or taking the dangerous alter- 
native of tapping in “hot.” 

All through America’s non-stop produc- 
tion drive Bus Duct is saving countless 
man-hours, multiplying efficiency, protect- 
ing against fire and sabotage, safeguarding 
human life .. . and all this with a mini- 
mum use of critical materials. 

Modern Bus Duct is an integral part of 
the machine tools it serves. Small wonder 
that it has become a mecessity in present- 
day mass production. 


BUY MORE WAR BONDS—SALVAGE ALL SCRAP METAL 
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BULLDOG “PLUG-IN” SYSTEMS—THE ARTERIES THAT SUPPLY POWER 


AND LIGHT FOR WAR PROCUCTION 




















AIRPLANE 
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THE BOOK FOR 
ALL WHO WANT 
TO BECOME 
accomplished air- 
craft layout and 
design draftsmen 


Without spending a single word on non-essentials, this book 
shows you plainly—and soundly—how to make layouts and 
design many airplane parts and fittings that may be made 
efficiently and economically in the shop. Already used in 
elasses for more than a year, mow you may secure it—a com- 
pactly presented, self«tudy course, filled with illustrations, prob- 
lems and solutions, references, etc. 


Aircraft Layout and Detail Design 


By Newton H. Anderson, 
Program Director of Education Department, 
Douglas Aircraft Company, Ince. 


806 pages, 6x9, 230 illustrations. $3.00 


Covering the three main subjects with which every aircraft 
layout draftsman must be familiar: descriptive geometry, detail 
design and fitting analysis, the book gives you: 

—timesaving pointers on layouts, why and how they are made, 
what information they should contain, etc. 

—directions for laying out airfoils from various types of data; 
—suggestions on the choice and specification of rivets, nuts, 
bolts, pins, bearings, and bushings; 

—practical factors of forging, casting, and other fabrication 
processes as they affect detail design; 

—fundamentals of stress analysis as applied to detail design; 
—methods and examples of calculating bending and torsional 
stresses, making strength calculations for riveted and bolted 
joints, struts and columns, and designing thin web beams. 


SEE IT 10 DAYS—MAIL THE COUPON 


McGRAW-HILL \ | 
ON-APPROVAL COUPON }\\ 


McGRAW-HILL BOOK COMPANY, INC. 

880 West 42nd Street, New York, N. Y. 

Send me for 10 days’ examination, subject to approval or return, 
Anderson—Aircraft Layout and Detail Design. At the end of 
10 days I agree to pay $38.00 plus a few cents for postage and de- 
livery, or retw'n the book postpaid. (We pay postage on orders 
accompanied by remittance.) 
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lout AUTOMATIC 


ELECTRIC RELAYS 
from SUEZ to the SOLOMONS 


This is a war of electrical control—and we'd like to tell you 
about the scores of ways in which Automatic Electric Relays 
are helping the armed forces—in tanks, aircraft, ships and guns. 
But the telling might give aid to the enemy, so this interesting 
story will have to wait. 

Meanwhile, if you are designing or building war products 
that use electrical control, you can save time and effort by calling 
in the Automatic Electric field engineer near- 
est you. He will be glad to work with you in 
selecting the apparatus best suited to your 
needs. 


Ask him also for our 80-page catalog describ- 
ing the complete line of Automatic Electric 
Relays, Switches and other control apparatus. 
No other book treats the subject so competely. 
Or write to us direct; and we’ll forward a 
copy promptly. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


RELAYS 


and other control devices by 


AUTOMATIC & ELECTRIC 
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Builders of Aircraft — Tanks — Boats — Trucks 
and Most Types of Portable or Mobile Equipment 


END FOR YOUR FREE COPY 
































Circuit breakers, switches, relays, contactors, push 
buttons, limit switches, special purpose devices— 
all are included in the new Square D “Gfir-Line.” 
This complete catalog gives detailed descriptive | 
and engineering information. |] 

Designed primarily for aircraft and tank use, | 
these devices meet the exacting specifications de- 
manded for these and a wide range of other appli- 
cations. Each lightweight, compact device will 
operate efficiently in any position, under these 
conditions: Acceleration of 10 G’s. Vibration up to 
55 c.p.s. at 1/16” excursion. Altitudes up to 40,000 
feet. Temperatures from —60° F. to +170° F. 
(Circuit breakers, —60° F. to +135° F.). 

Send for your free copy ofthe “Gfir-Line” today. 
Mail the coupon to the Square D Company, 4041 
North Richards Street, Milwaukee, Wisconsin. 
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SNAP-ACTION PUSH BUTTONS 
* MAGNETIC CONTACTORS AND 
RELAYS * MANUALLY-OPERATED 
SWITCHES * CIRCUIT BREAKERS 


ee 


Dept. 16, 4041 N. Richards Street, Milwaukee, Wisconsin 
Please send my copy of the “Chir Line. - 
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asey Jones School of Aeronautics 
orreiates slidefilms with tests 
snd demonstrations to impart 
pasic skills and specialization. 





AKING AN AVIATION MECHANIC of 
an untrained and inexperienced 
routh presents many training problems 
ts complex as those encountered in 
training pilots. The mechanic must, in 
hddition to his basie skill, also be some- 
thing of a specialist—and today he 
must be given both these basic and 
specialized skills in a minimum of time. 

While aircraft and engine mainte- 
nance and repair bring into play many 
of the basic skills which serve in peace- 
imes, the demands of war have brought 
0 the aviation schools of the country 
housands of young men who are not 
at all familiar with aeronautical me- 
ehanics. 
Early in the vast air expansion pro- 
Meram this situation forcibly brought up 
the question: How can the elementary 
factors be taught most rapidly so as 
to give time for concentration on the 
more detailed and practical application 
of theoretical knowledge? 

The skilled lecturer, the text-book, 
the physical demonstration, plus actual 
shop and workbench practice must, of 
course, remain the basic mediums for 
vocational instruction in the field of 
aviation, just as in others. But the 
primary need to show the “green” re- 
cuit “what it is all about,”’—and in 
the shortest possible time—was the 
problem. If this preliminary “getting 
the feel of it” interlude could be re- 
duced, much could be done to speed the 
process of turning out finished aviation 
mechanics, 

As one means, the industry turned 
te the picture screen, selecting the dis- 
fussional type of slidefilm or filmstrip. 
The discussional, or reading,  slide- 
film is a strip of 35-mm. safety mo- 
lon picture film with explanatory text, 
labels, ietterings, legends, or notations 
‘uperimposed on the film. Specifie pur- 
pose of this form of film is to permit 
the instructor to read or speak and to 
permit ihe students to talk if desired. 
Such films, which can be used in any 
wdinary slidefilm projector, supply 
ilustrated material in illuminated form 
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Visual Aids Speed 








<a 


Mechanic's Training CIVIL OPERATION 
AND TRAINING 


By LYNE S. METCALFE e 


Slidefilms, which can be used with any ordinary projector, have been found valuable time- 
savers in imparting basic skills to the growing army of aircraft and engine mechanics 
necessary to maintain the country’s swiftly growing air forces. Such visual aids are 
extensively used as an integral part of training programs involving texts, lectures, and 
actual practice such as shown, above. Below: Slidefilms kit. 


‘ 


for class participation and encourage 
discussion. 

Slidefilms now widely used in train- 
ing aviation mechanics are available in 
sets such as the following: 

Aireraft Mechanies Training Kit: 
Consists of 41 separate slidefilm sub- 
jects, totalling 1,078 individual pictures, 
drawings, photos, diagrams, sketches, 
and exhibits. 

Aircraft Engine Mechanics’ Kits: In- 
eludes 22 separate slidefilm subjects, 
comprising 1,316 individual pictures. 

Aviation Metalsmiths Kit: Nine 

(Turn to page 347) 
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Mass Mechanical Radio Instructor—Automatic radio code machines in operation at the 
Enid, Okla., Army Flying School can “send” messages to as many as 220 students at the 
same time. The six different machines can be set to send different messages to separate 
broups of students at varying speeds. The code is imprinted on a tape by a printing 
tylus in much the same manner as a barograph recorder. In operation the tape passes 
wer a photo-electric cell energizing a mechanical sender. 





Along the Apron 


‘United Air Lines’ pilot-training 
chool has been moved from Cheyenne 
to Denver, Walter J. Addems, director 
{ flight operations, announced .. . 
Branift Airways is taining Army Air 
oree pilots, giving a three months’ 
ourse in ground training, instrument 
instruction and transition to large bi- 
motored craft. On completion of the 
ransition work the students will be 
assigned to Braniff cargo operations, 
later being assigned as co-pilots on 
thee runs . . . Engineering training 
courses being conducted jointly by Con- 
solidated Aireraft and the University 
ot California on a full-time pre-factory 
basis are attracting more and more 
women. Enrollments for the 480 hr. 
course in aireraft drafting and elemen- 
tary stress analysis have reached 85 
Pereent women, with one class com- 
posed entirely of women. A complete 
school, equipped to eare for 3,000 stu- 
dents, has been opened by the sponsors 
».. Polaris Flight Academy late last 
month graduated its concluding class of 
RAF cadets and is now devoted entirely 
0 training eadets for the American 
Ar Forces . . . “The Evans Grant 
for Air Cargo Research,” founded by 
Col. E. 8, Evans, has been established 
at Wayne University, Detroit. Col. 
Evans said the purpose in establish- 
ig the program is “to determine as 
tearly as possible the exact cargo 
that will be feasible for transportation 
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by air.” Research will be under the 
direction of Dr. Spencer A. Larsen, As- 
sociate Professor of Marketing in the 
School of Business Administration, and 
Allen Dean, Transportation Expert, De- 
troit Board of Commerce, will serve as 
Traffic Consultant. 


Snow Landing Warning 

Civil Air Patrol pilots working on 
courier service which requires their fly- 
ing into strange fields are cautioned to 
first remove wheel pants to guard 
against mud and slush freezing and 
locking the wheels. On some dull, hazy 
days in winter, the engineering depart- 
ment of Aero Insurance Underwriters 
also points out, depth perception on 
snow is very similar to glassy water. 
Many airport managers mark runways 
with coal dust or ashes to help visibility 
but, the department notes, if there is 
nothing to serve as a guide, it is best 
to bring the ship in a little faster 
under power to prevent stalling. On 
the other hand, if visibility is good on 
a field covered with loose snow, it is 
advisable to try to land tail first, hold- 
ing back hard on the stick and apply- 
ing power on contact with the snow to 
keep from nosing over. 

“Tf the snow is very deep there isn’t 
much you car do but try and save the 
propeller by cutting the switch and go 
over as slowly as possible,” the bulletin 
warns, adding that “the best way is to 
stay away from these conditions.” 





i 
CIVIL OPERATION 
AND TRAINING 


On Patrol 


@ Expansion of CAP Courier Service 
continues. In the West, for example, 
what started as a 30-day experiment 
has built up to real airline operation, 
with daily schedules being maintained 
in at least five states and with surveys 
under way in several others. Much of 
this expansion has been due to coopera- 
tion of Maj. Gen. Robert H. Olds, 
Seeond Air Foree Commander .. . The 
Reading, Pa., Courier Station recently 
flew in a small lot of parts whose lack 
was holding up a war plant production 
line . . . In the Chicago area CAP 
planes have flown key men into other 
states on rush jobs on which much 
valuable time would have been lost 
through other means of travel . . . 
CAP pilots and planes are still “getting 
in the serap”—a pilot and observer 
from the Tulsa, Okla., group found be- 
tween five and six carloads in an aban- 
doned oil field; the Northfield, Ohio, 
Squadron was responsible for locating 
some 250,000 lb. by aerial survey; and 
the Pensacola, Fla., Squadron located a 
steel bridge on an abandoned logging 

road . . . With many units completing ~ 
their basic training courses. Headquar- 
ters is working on additional courses 
on care, use and rigging of parachute 
rigging; care and use of firearms and 
photography. 


Low-level Bombsight—Norman Greene, of 
Berwyn, Pa., demonstrates the inexpensive 
low-level bombsight which he developed for 
use with light planes such as those em- 
ployed by Civil Air Patrol Squadrons. 
Greene’s bombsight, which he designed and 
built in his own workshop, is made of scrap 
metal with a calibrated Plexiglas dial and 
employs a pendulum to keep the sight at 
right angle to the ground, 
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THE FINESSE OF THE 


MILLIONS... of home 
radios are dependent on 
the performance and 
rmanence of General 
nstrument Corporation 
products 


EXECUTIVE OFFICES: 


Theimpossibletask of January 1942 ...aproven fact by August 1942, 


The daily shipments of thousands of products — of laboratory- 
standard quality and military-required ruggedness—are meeting 
the demands of our fighting forces . . . and insuring the perfection 
of communication contacts so vital to modern warfare. 


‘Guild Craftsman’ products adapted to moving-belt production 
methods, are the answer to this accomplishment. 


The manufacturing of precision products by the volume-produc- 
tion assembly line method is a specialty of General Instrument Corp. 
May we help you by adapting our processes to your problems? 


General Instrument Gorporation 
833 NEWARK AVENUE, ELIZABETH, NEW JERSEY 
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Now! a Lead 
that Demands 
Investigation 


The HI-DENSITY lead of the MICROTOMIC “VAN DYKE” Draw- 
ing Pencil lays a thin, but exceptionally opaque 
layer of graphite on the surface of paper or cloth. 
HI-DENSITY leads produce sharper, clearer blue prints. 












Greater density of color without excess lead de- 
posit—and incidentally, Jess smudging. Lines are 
smoother drawn without pressing into the paper. 
Erasures are more easily made, and more cleanly, 
too. The skilled draftsman will immediately per- 
ceive the advantages of HI-DENSITY MICROTOMIC lead. 
Write for a free sample for testing purposes. 











= “VAN DYKE” EBERHARD FABER. v.s.a. 


















THE EBERHARD FABER DRAWING PENCIL WITH THE MICROTOMIC LEAD... 18 DEGREES .. . AND 6 ALSO WITH CHISEL POINTS 
en ee SS RS ES LG See a Gee se q 
A SAMPLE EBERHARD FABER PENCIL CO., 37 Greenpoint Ave., Brooklyn, N.Y. 
PENCIL FREE Please send me a degree MICROTOMIC “VAN DYKE” with HI-DENSITY Lead. 
A 
ttach the coupon to your é — Position 
———. Business Address. 
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SoM a "A SWEEPER TO BLITZ 
SS ee eRe oh Me | YOUR SWEEPING JOBS’ 


-T, é Here is one piece of equipment, the equal of a whole -rey 

= of sweepers—to blitz your cleaning problems. . . . Consisten 

¢ Tint S with modern shop practice, men with brooms are rapidly being 

replaced with this mechanized method. One MOTO-SWE=PER 

We [ SY ubty can do the work that formerly required many men—relec sing 

(fr them to help speed the wheels of production. And relic ving 
still further the burden of non-productive labor. . . . Efficient, 





rugged and easy to operate, in large or small areas—it turns 
is right or left under its own power by means of a separate ciutch 
re F T- a E uf on each wheel of the tractor, controlled at the handlebar 

‘ (patented)... . Send for catalog and complete information ...3 
models (two motorized)... prompt deliveries on high priorities, 


-WAY t & THE MOTO-MOWER COMPANY 
: Industrial Sweeper Division 


ABRAS IV £ 4596 WOODWARD AVENUE @ DETROIT, MICH, 


Smoothing and de-burring 


DE FO MANCE dural and stainless steel 
welded part with Bright- 


boy Wheel. 


De-Burring-Finishing-Polishing 


Brishthoy || (ele ee aa 


A SWEEPING CREW ON WHEELS! 





"The Soft Rubber Binder Cushions the Abrasive” 


Faster operations—fewer operations—and better 
results have been achieved in war industries 
through Brightboy’s unique “rubber cushioned” 
abrasive action. 


De-burring, finishing and polishing can be 
accomplished in a single operation, either with 
Brightboy wheels or with Brightboy blocks, rods 
and special shapes, used manually or on bench 
machine or drill press. Brightboy is particularly 
effective in close-tolerance operations. 


Brightboy bridges the gap between a grind and 
a buff. Available to war industries through regu- 
lar mill supply dealers. Ask your dealer for cata- 
logs, prices and “‘Methods and Applications” 
leaflet, or write us. Brightboy field men are at 
your service. 


BRIGHTBOY INDUSTRIAL DIVISION : 
WELDON ROBERTS RUBBER CO. Every Smith Surface Plate is a 
NEWARK, N. J., U. S. A. i true master plate—with precision 

1. Removes light digs, tool and heat marks, ‘ lapped surface, relieved by hand 

. span and soldered joints. ee to provide the maximum 

. les. . ' number of uniform bearing points 

4. De-burrs light stampings and machined parts. to meet gauge makers’ require- 
AVAILABLE SIZES ments and to prevent gauges and 
the like from “freezing”. Air- 

8 x12 24x36 craft and Ordnance plants, <e- 
9xI4 30x36 manding the greatest accuracy 
12x18 30x60 in surface plates, reorder mony 


18x18 36x48 Snes. 
18x24 36x68 Write for new Descriptive Literature 


24x24 48x96 SMITH TOOL & ENGINEERING 60. 


20x30 48x120 Precision Measuring Equipment 
Other sizes made to order 804 N. Wingert St., Bucyrus, Ohio 


PROMPT DELIVERY ON STANDARD SIZES 
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nsistent American Airlines, Inc. 
tats American Export Airlines 


Braniff Airways, Inc. 


lecsi 
lie ving Colonial Airways, Inc. 
pt Chicago & Southern Air Lines, Inc. 
» clutch Continental Air Lines 
Delta Air Lines 
eritine, Eastern Air Lines, Inc 
Inland Air Lines, Inc. 
f National Airlines, Inc. 
" Northeast Airlines, Inc. 


Northwest Airlines, Inc. 

Pan American Airways System 
Pennsylvania-Central Airlines Corp. 
Trans Canada Air Lines 
Transcontinental & Western Air, Inc. 
United Air Lines Transport Corp. 
Western Air Lines, Inc. 





UNITED 


AIR LINES 


PENNSYLVANIA CENTRAL 


for flashing taillights ‘‘as per C. A. A. regulations” 
on AIR-CARRIER AIRCRAFT 


Accuracy of the flashing char- 
acteristics of the W&T flasher 
mechanism is held constant by a 











met all C.A.A. requirements, in- 
cluding those for vibration. 




















Having a capacity for handling 

2 governor-controlled motor. The three 32 candlepower lamps on 
d unit requires a very small amount each circuit, all initial installa- 
m of energy for operation, and is _ tions can flash the wing tip and The W&T taillight flasher 
ts . . . mechanism is Tunning up a 
2- capable of performing for long § two added white fuselage lights dependable service record 
: periods of time without appreci- should regulations ultimately on the planes of virtually 
2- able wear of the moving parts. require the flashing of all navi- ye B — aan 
5! It creates no objectionable radio _— gation lights. For complete in- 

interference, is temperature com- formation write for Technical 33! "Tf 
pensated, and has successfully Publication 234. Lene 
“| BWALLACE & TIERNAN PRODUCTS, ING. W 
ES BELLEVILLE, NEW JERSEY 
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Night and day, at the bidding of 
the Air Transport Command, North- 







west Airlines is speeding men and 
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» Through arctic blasts Northwest’s 






transports fly unerringly to this 






strategic outpost, equipped with 
the same Hamilton Standard Hy- 







dromatic propellers that drive 






heavily-laden airliners on all of 
America’s global air routes. 






HAMILTON STANDARD PROPELLERS 1.2000" 


ONE OF THE THREE DIVISIONS OF THE UNITED AIRCRAFT CORPORATION 
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Arnold Pictures New Air Weapons, 
Bigger Bombers About to Blast Axis 


That the Air Force has 
some new air weapons on the 
assembly lines that will soon 
“deal paralyzing blows to our 
enemies,” was revealed by 
Chief of Air Force Lt. Gen. 
Henry H. “Hap” Arnold, in a 
recent address to graduates of 
Randolph and other Texas 
flight schools. 

Stating that we have our 
bombers and fighters working 
in eight combat zones, Gen. 
Arnold continued: “Within a 
few months the Germans and 
the Italians will be feeling the 
impact of hundreds of planes 
dropping their bombs not on 
one or two nights a week but 
every day and night of the 
week.” His statement that 
the B-17 and B-24 are now re- 
garded as “small bombers” 
may mean that the B-29 and 
other new larger craft are 
now in production. 

Ratio of planes lost is about 
4 to 1 in our favor in the 
first ten months of 1942. Gen. 
Arnold said the Air Forces 
have destroyed 928 enemy 
planes and probably downed 
276 more in aerial combat, 
while our loss was 130, with 
104 missing. 

Standard .50 calibre ma- 
chine guns are “terrific weap- 
ons of aerial destruction,” 
Arnold asserted, but they will 
seem “like peashooters com- 
pared with the firepower that 
We are putting into our newest 
big ships.” Further, he told 
of new cameras that can see 
a railroad tie from 30,000 ft. 
while hurtling in a plane at 
300 mph. 

Record in 1,063 different 
sorties, up to Nov. 30, against 
the Germans is a loss of 32 
Planes by aircraft and anti- 
aircraft fire. During these 
sorties, 293 enemy planes were 
definitely destroyed, another 
150 were probably destroyed, 
and 192 were damaged. 

In the Southwest Pacific, 
the long range bomber can 
execute missions from bases 
so far removed from Japanese 
forces that no attacks can be 
made upon our bases by the 
Japanese except from aircraft 
carriers. 

Declaring that both the Ger- 
Man and Japanese Air Forces 
are on the down grade (as 
did Churchill recently) Gen. 
Arnold said that in one year 
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after Pearl Harbor the Air 
Forces have a million officers 
and men and will have over 
2,000,000 by the end of 1943. 
“We are just approaching our 
peak in airplane production 
and combat-..crew training. 
United States plane produc- 
tion alone is more than that 
of the Germans and Japanese 
combined.” 

Destruction by air attack of 
enemy ships stands 51 sunk, 
21 believed sunk, and 159 dam- 
aged. These ships were of all 
types from battleships to 
destroyers, tankers, cargo, and 
troop carriers. 


Alaska Lines Under CAA; 
Irregular Run Gets Okay 


In an order to bring Alas- 
kan air transportation under 
the economic provisions of the 
Civil Aeronautics Act, the 
CAB announces it has granted 
22 certificates to 21 Alaskan 
air carriers while denying 2 
applications and dismissing 13 
others. 

The board also announced it 
had issued two certificates to 
PAA, authorizing service be- 
tween Fairbanks and Nome, 
Alaska, for persons, property 
and mail, and between Fair- 
banks and Bethal, Alaska, for 
persons and property. These 





routes supplement PAA’s Seat- 
tle-Juneau, Fairbanks-White- 
horse, and Juneau-White- 
horse services. 

In granting the Alaskan cer- 
tificates, the board authorized 
an “irregular” route service in 
which areas of operation are 
defined but in which sched- 
uled services by the irregular 
route carrier are not permitted 
if they conflict with the “reg- 
ular” route of another carrier. 


Seven CAA Changes 


CAA changes are  an- 
nounced by Administrator 
Charles I. Stanton. John E. 


Sommers, former Maine-to- 
Virginia regional manager at 
New York City, becomes 
Deputy Administrator suc- 
ceeding A. S. Koch, called to 
active duty with the AAF. 
Other replacements because 
of service calls now find Fred 
Lanter as director of Safety 
Regulation; E. R. Scroggie as 
chief of the General Inspec- 
tion Div.; H. A. Hook, regional 
manager at Santa Monica for 
California, Nevada, Arizona, 
and Utah; William E. Kline, 
manager at Kansas City for 
Kansas, Missouri, Nebraska, 
Iowa, South Dakota, Wyo- 
ming, and Colorado; William 
Robertson, manager at At- 
lanta for Georgia, the Caro- 
linas, Tennessee, Alabama, 
Florida, Mississippi, and East- 
ern Louisiana; and Paul Mor- 





ris, manager at Seattle for 
Washington, Oregon, Idaho, 
and Montana. 


NATS Serves 20 Bases 


It is revealed that the daily 
personnel - and - supply flying 
routine of our Naval Air 
Transport Service now links 
more than 20 naval bases 
within the continental limits 
of the United States, the Car- 
ibbean, the Canal Zone, New- 
foundland, and Alaska. Planes 
used: Martin PBM-3’s, Doug- 
las DC-3’s, Consolidated 
PBY’s, and PB2Y’s. 


New Continental Route 


CAB has granted Continen- 
tal Airlines permission to 
operate a new route between 
Denver and Kansas City, via 
Salina and Topeka, Kan.,' 
when “national defense no 
longer requires a delay in in- 
auguration of service.” Cer- 
tification that such time has 
arrived will signal the opening 
of the new service. 


Doolittle Promoted Again 


New promotion by Pres. 
Roosevelt has raised Brig. Gen. 
James H. Doolittle, chief of the 
12th Army Air Force in North 
Africa, to the rank of Major 
General. 





NON-METAL “‘CARAVAN” NEARLY READY FOR RUNWAY 


Photoed for the first time, America’s initial basically- 


also provides for radioman when desired. 


Featured, 





all-wood military transport, the giant Curtiss C-76 
“Caravan,” offers impressive promise of troop and 
cargo carrying efficiency as it gets finishing touches 
in Curtiss-Wright Missouri plant. ‘“Freighting bulk” 
of this plane which will serve widely scattered war 
fronts is evidenced by comparison with AT-9 job 
nestled under left wing. Two 1,200-hp. engines are 
mounted by the 108-ft. span, 68-ft. high “Caravan,” 
which is second. transport put into production in 1942 
by C-W, other being all-metal C-46 “Commando.” Ac- 
cording to Burdette S. Wright, company vice-president, 
“Caravan” accommodates crew of pilot and co-pilot, 


he states, are low-landing speed and low-stalling speed 
for effective task operations, cargo floor but 36 in. 
from ground to facilitate loading, and ease of field 
maintenance because of simplified structure. Almost 
entirely of wood, craft combines molded plywood, 
laminates, and plain lumber including hickory, spruce, 
birch, gum, mahogany, and Douglas fir. While first 
of these C-76’s are being made in Missouri, quantity 
production will follow in newly erected Kentucky 
plant, with Mengel Co. of Kentucky, Baldwin Piano 
Co. of Ohio, and Universal Moulded Products Co. of 
Virginia as major subcontractors. 
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Vultee To Take Over Mack Truck 
Plant; Will Build Torpedo Bombers 


Washington (AVIATION Bu- 
reau) —Vultee Aircraft, Inc., is 
taking over a large Pennsyl- 
vania truck plant formerly 
operated by Mack Truck Corp., 
to start work on a contract 
totaling more than $100,000,000 
worth of torpedo bombers of 
undisclosed design for the 
Navy, according to a joint an- 
nouncement by Charles E. 
Wilson, WPB vice-chairman, 
and Tom Girdler, chairman. 

New construction and equip- 
ment will cost $11,000,000, with 
much of the equipment to be 
supplied by Defense Plant 
Corp. Construction will in- 
clude an . office building, 
hangar, and airport with two 
4,000-ft. runways. 

Employment will total sev- 





eral thousand in the plant 
itself—of which approximately 
half will be women—and 
about 50 percent of the total 
volume of work will be sub- 
contracted to eastern and 
middle western suppliers. 
Archibald M. Hall, recently 
manager of Consolidated’s 
southwest division, has been 
named acting manager of the 
new operation. Other ap- 
pointments announced by Mr. 
Girdler include: Warner Jones, 
assistant manager; H. S. Dei- 
chert, factory manager; Ross 
Laughlin, material control su- 
pervisor; David Herman, plant 
engineer; C. F. Pape, contract 
administrator; J. O. Cornete, 
division controller; and Wil- 
liam Dieter, chief engineer. 





Wright Succeeds Talbott 


T. P. Wright, Jr., is now 
director of the WPB’s Aircraft 
Production Div. following the 
resignation from that post of 
Harold E. Talbott. Mr. Wright 
was formerly deputy director. 
This change is interrelated 
with the current development 
of the “Little WPB” for the 
aircraft industry, which is 
under the chairmanship of 
Charles E. Wilson. (See news 
story on page 281, also De- 
cember AVIATION, page 277.) 


‘“‘Merlin’’ 61 Engine 
Details Revealed 


London (Special cable to 
AVIATION) —Details just re- 
vealed by the British Ministry 
of Aircraft Production show 
that the new Rolls Royce 
Merlin 61 engine gives the 
new Spitfire which it powers 
considerably increased per- 
formance with little additional 
weight and a minimum of de- 
sign changes in the airframe. 

One of the outstanding fea- 
tures is the 2-stage super- 
charger which is, in effect, 








“ARGUS” ON PATROL—‘SEAFIRES” UP 


Britain’s flush-deck carrier ‘‘Argus,’’ which was_ in 
forefront of Allied invasion of North Africa, plows 
through combat waters off African coast. Two planes 
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two superchargers in series. 
The two s‘percharger rotors 
are located on a common 
shaft, driven by the standard 
Rolls Royce 2-speed rotor 
gearing. Fuel mixture is drawn 
from the carburetor and com- 
pressed by the first stage su- 
percharger, then delivered to 
the second stage and finally 
to the induction manifold, 
the charge being delivered at 
6 lb. atmospheric pressure at 
40,000 ft. 

The supercharger system is 
fitted with a box structure, 
liquid-cooled intercooler lo- 
cated in the induction system, 
the fuel charge being passed 
through the matrix of the in- 
tercooler and its temperature 
reduced to normal. A separate 
water jacket, located between 
the first and second super- 
charge stages, also helps re- 
duce the temperature of the 
fuel charge. Intercooler and 
jacket are independent of the 
engine coolant system, the 
intercooler being mounted un- 
der the wing in a duct which 
also houses one main engine 
radiator. 

While the power of the new 
engine is not given, it is under- 
stood to show a sizable in- 
crease over the Merlin 20, 





which develops 1,260 hp. at 
12,250 ft. 

A twelve-cylinder Vee en- 
gine, the new 61 weighs 1,640 
lb., has a bore of 5.4 in., stroke 
of 6 in., and displacement of 
1,647 cu.in. 

Its installation in the new 
Spitfire makes the _ plane 
slightly longer than previous 
models. There is a Slightly 
different shape of wing and a 
four-bladed, full feathering 
propeller is employed. How- 
ever, the new Spitfire greatly 
resembles predecessor models 
in appearance, except for dual 
radiators—made necessary by 
the supercharging system— 
fitted one under each wing. 

Armament consists of two 
cannon and four machine 
guns. 


Josh Lee Named for CAB, 
Ryan Re-Nominated 


Washington (AviIATION Bu- 
reau)—Nomination by the 
President of Josh Lee, de- 
feated senator from Okla- 
homa, to serve the remain- 
ing year of the unexpired 
term of Dr. George Baker 
as vice-chairman of the CAB, 
is announced. And as this is 
written, confirmation of Mr. 
Lee, who is known to be ag- 
gressive and who has had 
some experience in aviation 
committee work, awaits the 
convening of the new Con- 
gress. 





Official U. &. phot, 


REAR ADM. G. D. MUPRAY 


Command of the Navy Air ‘raining 
Center at Pensacola has now been 
assumed by Rear Adm. George ), 
Murray. One of the Navy’s earliest 
pilots, Adm. Murray commanded an 
aircraft carrier in the Marshall. 
Gilbert raids. The change also makes 
him chief of the Air Immediate 
Training Command at the Pensacola 
Air Station. 





Meanwhile, the President 
has re-nominated Oswald 
Ryan for another six years, 
Mr. Ryan has been the board's 
acting vice-chairman. Desig. 
nations of the CAB’s chair- 
man and vice-chairman for 
another year are expected 
soon from the President. Cur- 


NEWEST ‘““SPITFIRE” 
Latest version of Supermarine ‘‘Spitfire,” backbone of RAF’s fighter force, 


is armed with two cannon and four machine guns. 


It is said to be par- 


ticularly effective at altitudes up to 40,000 ft., credit going to Rolis Royce 
“Merlin” 61 engine, details of which are revealed in accompanying news. 





Wide World photo 


seen in photo—one at bow, other “shooting deck,” 
flaps down, at stern—are ‘“‘Seafires.’’ Model is carrier 
version of celebrated ‘‘ Spitfire.” 





rently, Welch Pogue is chail- 
man. The post for which 
Josh Lee has been nanied was 
relinquished some months ag0 
by Dr. Baker, who lef: to be- 
come chief of the Fequlre- 
ments Branch, Military Plan- 
ning Div., Quarternasters 
Office. : 


Employees Give Ran“ers 


Marking Pearl Har.or 4ay, 
employees of the Rarer Al- 
craft Engines Div., Fairchild 
Engine & Airplane Cv p., pre 
sented two 6-cyl. enzines 
the AAF and one 12-cyl. & 
gine to the Navy. Th° powél- 
plants were purchased with 
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employee - contributed funds. 
Reprecenting the Services 
were Under Secretary of the 
Navy for Air Artemus L. 
Gates and Brig. Gen. A. W. 
Vanar.an, Commending AAF 
Material Div., Wright Field. 
The c remonies also served to 
dedica e completion of new fa- 
cilitie more than doubling 
the .lant’s manufacturing 
area. 


Open :'ew Lincoln Contest; 
List f acent Weld Awards 


New award program for en- 
gineer:ng students is an- 
nounc: 1 by the James F. Lin- 
con Acc Welding Foundation 
of 


C.2veland. Titled the 
$6,750 Annual Engineering 
Under.raduate Award and 


Scholaiship Program, this 
latest project, to extend until 
April 1. is “to encourage engi- 
neerin® students to study arc 
welded construction so that 
their imagination, ability, and 
vision may be given oppor- 
tunity to extend knowledge of 
this method and thus aid the 
war effort and the economic 
reconstruction in the peace 
which is to follow.” 

Awards will be made for 
papers describing conversion 
to arc welded construction, 
based on subject matter per- 
sonally encountered, read, or 
conceived by the student. Air- 
craft engines, fuselages, and 
their accessories are listed 
among typical fields. 

Any resident engineering 
undergraduate student regis- 
tered in any United States 
school or college giving a 
course in engineering or archi- 
tecture leading to a degree, 
or any cadet registered in the 
United States Military Acad- 
emy, Naval Academy, or 
Coast Guard Academy is eligi- 
ble. Emphasis being on de- 
sign, participants do not need 
to be enrolled in any welding 
course, nor is any previous 
welding training required. 
Necessary background can be 
obtained with a little read- 
ing. Further details are avail- 
able from the James F. Lin- 
coln Arc Welding Foundation, 
P.O. Box 5728, Cleveland. 

Aviation men figured promi- 
Nently as winners in the 
Foundation’s recently closed 
scientific award program. 
Chiefly honored, their awards, 
and subjects: 

Vladimir H. Pavlecka and 
John K. Northrop, chief of re- 
search, and president, respec- 
lively, Northrop Aircraft, 
Calif., $3,700, Subject, Arc 
Wweldiny magnesium alloys; H. 
A. Levert and S. B. Wil- 


loughby. inspector and arc 
Welder, respectively, United 
Air Lines Transport Corp., 


Wyo.,. *2,500, Subject, Boiler 
‘or airolane heating system; 
Peter }. Rossmann, chief of 
miscellaneous developments 
tesearch:, Curtiss - Wright 
Corp, “7. ¥., $1,500, Subject, 


AVIATION, January, 1943 








Presentation of 
plaques for 1942 was made, as the year ended, to 
Continental Air Lines and American Airlines at a 
dinner sponsored by Air Transport Association in 


Chicago. 


AIRLINES GET AVIATION’S 
AVIATION’S Maintenance 


Left: Leslie E. Neville, editor of “Aviation,” 
awards plaque to Stanley R. Shatto, 
vice-president in charge of engineering and mainte- 
nance. Right: F. J. Martin, American’s superintendent 
of maintenance, receives award as colleagues look on. 


Award 
Engineer 


Continental’s as toastmaster. 





now underway. 





MAINTENANCE AWARDS 


Standing (I. to r.): Dixon Speas, M. D. Miller, Chief 
Otto Kirchner, 
Supervisor of Overhaul Ray Miller, and Vice-President 
Engineering William Littlewood. Seated: W. C. Ment- 
zer, chief engineer of United Air Lines, who acted 
He cautioned winners not to rest on 
their laurels because other airlines are “hard out” to 
win the Maintenance Awards in the 1943 competition, 


Mr. Neville, Mr. Martin, 





Comparative study of torch 
and arc welding under shop 
conditions; W. S. Evans, ma- 
terials and process engineer, 
Curtiss-Wright Corp., Mis- 
souri, $1,250, Subject, Proced- 
ure in determination of arc 
welding fabrication. 

Among other winning sub- 
jects: Fabrication and truss- 
and-column erection of a 
131x244-ft. hangar, Van Rens- 
selaer P. Saxe, Md.; Arc 
welded tubular aircraft jigs, 
R. H. Holmes, Calif.; Propeller 
blade for aircraft, Dr. E. K. 
Benedek, General Hydraulic 
Co., Ohio; Design of jigs and 
fixtures, H. V. Wenger, Boeing 
Aircraft Co., Wash.; Rede- 
signing of airplane engine tail 
pipe, M. Bulger, welding fore- 
man, American Airlines, N. Y.; 
Are welding aircraft refueling 
tanks, H. C. Frentzel and A. 
Meyer, Heil Co., Wis.; Arc 
welding stainless steel in 
making aircraft exhaust man- 
ifolds, C. Pettit, Harvey Ma- 
chine Co., Calif. 


Stout to Consolidated 


William B. Stout and his 
entire Stout Engineering Lab- 
oratories organization has 
been engaged full-time by 
Consolidated Aircraft Corp., 
announces Tom M. Girdler, 
board chairman of the latter 
firm. In the future, the engi- 
neering organization will be 
known as the Stout Research 
Division of Consolidated. 


PAA Gets Safety Award 


The Arthur Williams Me- 
morial Award has been pre- 
sented to Pan American 
Airways by the American 
Museum of Safety. The gold 
medal and accompanying 
plaque read: “For pioneer 
service insuring utmost safety 
in overseas flight.” 





Chairman Welch Pogue, 
CAA, made the presentation, 
which was accepted by J. T. 
Trippe, president of Pan 
American, “on behalf of the 
company’s 23,000 employees.” 

Tracing the history of over- 
ocean flight, Mr. Trippe said 
that in the past three and a 
half years his company’s Clip- 
pers have completed 1,156 
transatlantic crossings, flown 
6,600,000 miles, and carried 
44,000 passengers and 2,400,000 
pounds of cargo without acci- 
dent. 


Engine Orders to Aircooled 


Additional orders for unre- 
vealed quantities of Franklin 
aircooled aircraft engines have 
been placed with the Aircooled 
Motors Corp., Syracuse, N. Y., 
by both the AAF and the 
Navy Bureau of Aeronautics. 
The engines, said to be of the 
horizontally opposed _ type, 
have been developed by Air- 
cooled Motors engineers work- 
ing closely with the AAF and 
the NBA, states C. F. B. Roth, 
general sales manager. Ex- 
tensive tests having been con- 
ducted over a_ period of 
months, immediate quantity 
production is scheduled. 


Eastern Aircraft 
Begins Deliveries 


Delivery of Grumman Wild- 
cat fighters and Avenger tor- 
pedo planes to the Navy has 
been started by Eastern Air- 
craft Division of General 
Motors. eleven months after 
beginning the conversion of 
five former automobile assem- 
bly and manufacturing units 
which made GM the first 
organization in the automo- 
tive industry to convert plants 
to complete aircraft produc- 
tion. 


The Navy designation for 
the Eastern Aircraft-built 
Wildcat is FM-1 and for the 
Avenger it is TBM-1l. The 
planes are built to Grumman 
F4F and TBF designs, respec- 
tively. 


Higgins Cargo Craft Order 
Put at $200,000,000 


Word comes that the 1,200 . 
plywood cargo planes to be 
built for the War Department 
by Andrew J. Higgins, maker 
of Navy combat boats, will 
cost some $200,000,000 and will 
be constructed in a new $23,- 
000,000 plant on the site of 
the unfinished Maritime 
Commission-Higgins shipyard, 
which will be leased to the 
Higgins Aircraft Co. by the 
Defense Plant Corp. for $1 
a year. 

To make the yard available 
to Higgins, the Commission 
transferred it to the War De- 
partment, which in turn re- 
transferred it to the Defense 
Plant Corp. 

Delivery of the first planes, 
which are to follow the basic 
design of the Curtiss-Wright 
C-76, is planned within six 
months. Construction of the 
necessary engines is. also 
planned by the Higgins firm. 
But since it is doubtful that 
these powerplants will be 
ready for the initial craft, the 
Army will supply the first 
batch of engines. 


New Fairchild Cargo Craft 


Fairchild has designed a 
new long-range military cargo 
plane for carrying guns, tanks, 
ammunition, supvlies, troops, 
or paratroops to distant points 
of combat and operation. De- 
signed to operate into and out 
of fields of limited size, the 





craft’s maximum range is put 
| at 3,500-plus miles. 


279 














How Consolidated Aircraft 


GETS 61% MORE LIGHT... 





Ann 20% 


MORE LIGHT 





WHITE CEMENT 


FOR LIGHT-REFLECTING FLOORS 


oh 


\_ RIGHT HERE 


Light-Reflecting Floors 


Help Speed Production 


and Increase Efficiency on Assembly Lines 


HESE two pictures tell the story. 

The riveter is getting maximum 
light on the under side of an aircraft 
wing on the Consolidated Aircraft Cor- 
poration production line at Ft. Worth. 
His work is faster... surer, because he 
can see more clearly. He’s standing on 
a white concrete floor made with Atlas 
White Cement. And this floor, accord- 
ing to light measurement tests by 
General Electric lighting engineers, 
reflects 61% more light on these under- 
side surfaces than do the gray con- 
crete floors in the same plant. 

In addition, the tests in this plant 
show that the white cement floor also 
produces 20% more illumination on _ 
vertical work surfaces than does the 
gray cement floor. Given these two in- 
creases in light, you can easily imagine 
the satisfactory effect on work efficiency 
and plane production. 


~ 


Get all the facts. Write for LIGHT 
FROM FLOORS—a new, 24-page man- 
ual on lighting checked by leaders in 
the lighting field. It contains photo- 
graphs of installations, charts, studies 
of the results of light-measurement 
tests, chapters on the importance of 
better lighting in industry, and recom- 
mended practice for laying white con- 
crete floors. Here’s a book that will 
show you how floors can be made to 
help reduce spoilage and increase pro- 
duction. Mail the coupon today. Uni- 
versal Atlas Cement Company (United 
States Steel Corporation Subsidiary), 
Chrysler Building, N.Y. 


: ty Y 


OFFICES: New York, Chicago, Philadelphia 
Boston, Albany, Pittsburgh, Cleveland, Minne- 
apolis, Duluth, St. Louts, 

Kansas City, Des Moines, 

Birmingham, W aco. 


—— 


Universal Atlas 
Cement Company 


Chrysler Building, 

New York, N. Y. 2 
Please send me copy of new book, “Light 

from Floors.” avs 


Name 





Position 





Company. 
Address 
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pxible Jigs, Tools 
eed Production 


the aircraft industry has 
syeloped a new technique to 
jintain warplane production 
) to schedule while making 
pnstan! alterations. Manu- 
scturers have developed flex- 
He multipurpose equipment 
nich reduces production to 
passemblies and even sub- 
passemblies so that as de- 
on changes are ordered, the 
fachinery and facilities can 
» adjusted to the new spe- 
ificatious While changes are 
nade om each ship. 

The companies have had to 
yent tools to serve several 
urposes. , ; 
zinc is replacing steel dies 
ed to stamp out parts. Zinc 
oesn’t last as long as the 
eel, but the dies of zinc can 
e designed and cast in two 
reeks compared with two to 
sx months for steel. Much of 
e hand work where parts 
re cut or stamped from 
metal patterns or templates 
has been Swung to machines. 








































ongress Votes Funds for 
500,000 Tons of Carriers 


Included in the newest sup- 
hlemental war appropriation 


0 contract for 500,000 addi- 
ional tons of aircraft carriers 
at a cost of $9,510,000,000. 
This tonnage has been author- 
ed in laws passed last July. 
Assistant Secretary of Navy 
ames V. Forestal said the 
ew carrier program would 
involve a change of emphasis 
pon*other materials, because 
apacities for producing ma- 
hine tools, reduction gears, 
and propulsion machinery for 
he carrier program will have 
to be taken away from some- 
thing else. 

The war in the Pacific: has 
pivoted upon carriers from 
the beginning. This new car- 
tier program is part and parcel 


authorization for the Navy : 





of the Navy’s new combat 
plane expansion project, al- 
though it is under the Bureau 
of Ships. 

Discussion of carrier plans 
was secret, but it was made 
known that the new ships will 
be large. Some recent reports 
have indicated they should be 
small, to avoid having so 
many eggs in one basket. 

Adm. John Towers ex- 
plained that though big car- 
riers make a big target, still 
they can carry more protec- 
tion, and take more punish- 
ment. 

The Japanese had ten or 
twelve carriers at the begin- 
ning of the war, but have 
lost over half of them, and 
are frantically building more, 
meanwhile converting passen- 
ger and cargo ships to “flat 
tops.” 


Library Has Aero Division 


Establishment of an aero- 
nautics division in the Den- 
ver public library is announced 
by Librarian Malcolm G. 
Wyer, who has long been an 
NAA member. Basic in the 
library’s collection are the 
hundreds of rare Maggs vol- 
umes on early aviation ob- 
tained by Dr. Wyer from Lon- 
don just prior to the heavy 
raids. 

William E. Barrett has been 
named as the division’s con- 
sultant. Author of numerous 
aviation articles and writer of 
aero book reviews for the Bos- 
ton Post, he is an honorary 
member of the 50th Squad- 
ron Association. 


Launch New Carrier 


The aircraft carrier Belleau 
Wood, named to honor the 
famed American battleground 
in France in World War I, 
was recently launched at the 
yards of the New York Ship- 
building Co. It was the third 
carrier launched at the yard 
in 15 weeks. 






















































Long rangers every one! 
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International News photo 


TRIO OF SKY TITANS 
Striking mid-air lineup of AAF’s “big three”—all four-engine quantity-produc- 
tion jobs. Left to right are Boeing B-17 ‘‘Flying Fortress’”” bomber, Douglas 
C54 “Skymaster” combat transport, and Douglas B-24 “Liberator” bomber. 
















The Washington , 
Windsock | 


By BLAINE STUBBLEFIELD 


Mail rate cuts by the CAB imply a long and many- 
sided controversy. Eastern Air Lines and American Air- 
lines are set back to .3 mills per lb. mi. Obvious reason 
is that they made money. And these operators believe 
they made it by efficient management. If so, they are 
now penalized for efficiency. But the government is 
thinking of the millions who use air mail. The Post 
Office wants the rate still lower, and it is looking toward 
delivery of all first class mail over night. Whereas the 
airlines have had a “subsidy” in mail pay to enable 
them to operate, it now appears they may some day be 
required to carry the mail as a fee for their franchise. 


It finally happened. A certain CAB examiner heard the 
evidence in an application of All-American Aviation for 
a new stop somewhere, and he said: “Due to the sim- 
plicity of this case, I hereby recommend approval.” 


Foremost tourist attraction in America will be the 
Wright brothers’ original airplane, which will be brought 
back from England. Nobody knows who first covered 
ground on wheels or navigated water, which were great 
events. But we have got the main souvenir for heavier- 
than-air pioneering. 


The Era of wonderful nonsense is here again. People are 
Selling (in speeches) millions of private and cargo planes 
—putting automobiles and railroads and the merchant 
marine all out of business at one swoop. Don’t borrow 
or lend on that. The next 20 years will be like the last 
20—hard going, step by step. 


Those Russians have a supercharger, too. Inside the 
fuselage of one of their bombers, they’ve fitted a 1,000- 
hp. engine and blower unit which furnishes compressed 
air to the four engines, perhaps to the cabin also. 


Word comes to Washington that both the armed services 
and the manufacturers are having increasing trouble 
keeping radio, armor, gun and oxygen specialists from 
loading up every design with their particular pets. 


Pressure cabins, long in development, at last appear on 
the fighting fronts. First one reported was incorporated 
in a jazzed-up Spitfire in North Africa, operating far 
above the 40,000-ft. level. But the engineers look upon 
super-charging of combat-crew compartments as a very 
hard problem, and they will not promise that it will go 
very far in this war. 


How can you tell, when experts themselves disagree by 
1,000 percent? One airline authority now estimates that 
the ton-mile cargo rate might be pulled down: from the 
present 40c. to 10c. Plane manufacturing authorities say 
they can fly commodities in competition with steamships, 
whose ton-mile rates are a fraction of lc. We want to 

‘ pose aS an expert ourself long enough to advise you 
to wait a few years and see. 

















Instruments Controlled 


over small 
combat 
ments by Limitation Order 
No. L-203, announced recently 
by the Director General for 
Operations. 


manufacturer shall accept any 
purchase order for combat 
measuring instruments un- 
less it is an approved pur- 
chase order. 





Strict control was placed 
panel electrical 
measuring instru- 


The order provides that no 





Such an order 





is one that is placed by the 
Army, Navy, Maritime Com- 
mission or War Shipping 
Administration, or one for air- 
craft, or any other order ap- 
proved by the Director Gen- 
eral for Operations. 

Monthly. delivery schedules 
must also be filed by suppliers 
of combat measuring instru- 
ments. This requirement will 
enable the War Production 
Board to equalize the produc- 
tion of instruments through- 
cut the industry. 
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NO CONGESOIONG 
10 WEIGHT AAF 


QUNCES 


General Controls Type AV-1 


GENERAL CONTROLS hi-g 
OIL DILUTION, CABIN HEATING, 
HYDRAULIC & ANTI-ICING VALVES 


HIGHEST “g” FACTORS—LOWEST WEIGHT 


Most important operating characteristic of all 
General Controls Aircraft Type Electric Valves is 
their positive ability to operate in any position, regard- 
less of vibration, change of motion or acceleration, 
i.e., substantial increases in “g”. This is accomplished 
without any concession to weight; for although 
acceleration factors as high as 300g are obtained, 
valve weight may only be a fraction of a pound. In 
addition, General Controls hi-g Valves are designed 
for continuous or intermittent duty and are available 
in a wide range of AN pipe sizes or tubing connec- 
tions and with a wide range of AN electrical connec- 
tors. Simplify installation and pilot supervisory 
operations; save weight, space, time and money— 
specify General Controls hi-g Valves. 

Available for handling all fluids, gases, vapors and 
vapor mixes up to 3000 lbs. or more, in normally 
closed, normally open, single seated, pilot piston 
operated and 3- or 4-way selector valve types. Ask 
for descriptive Bulletin. 

*TRADE MARK—hi-g indicates positive ability to operate in any 
position, regardless of vibration, change of motion or acceleration. 


GENERAL fee) CONTROLG 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


,BOSTON @® NEW YORK © PHILADELPHIA ® DETROIT 
CHICAGO ® CLEVELAND ®@ DALLAS @ SAN FRANCISCO 





flit OFF Raid 


OF WASTE, DELAYS, ERRORS 
IN MOTOR AND 
PLANE PRODUCTION 


High Speed Reset Counter for coil winders, fast automatics, etc. 


Load each of your production machines with an inex. 
haustible magazine of black-and-white figures that will 
“‘pass the ammunition” to shoot down any raids from 
costly errors arising from miscounts. Equip each pro- 
duction machine with the proper Veeder-Root Counting 
Device . . . electrically or mechanically operated . 
which will roll out a continuous flow of facts-in-figures 
... providing a solid base for closest production control. 
These devices publish performance records in any terms. 
turns, strokes, operations, pieces, light-flashes, shadows, 
or what have you. See how raid-proof you can make 
your production. Write. 


* 





x 
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men to Teach Radio 


In yesponse to an appeal 

civilian radio operators to 
ach soldier-students of the 

Forces Technical Train- 
» Command, a large group 
‘women instructors have re- 
rted for duty at Scott Field, 

The women instructors 
1) take a three-months 
nining course. All will re- 
ive pay based on annual sal- 

of $1,650 during the train- 
g period. Those qualifying 
‘teach will get $2,000 a year. 
vilian operators qualified to 
bch without additional 
ining receive $2,000 a year 
hon entering the AAFTTC. 


eamships Eye Airlines 


Washington (AvIaATION Bu- 
au) The surprisingly large 
umes of air cargo moved 
rer land and sea in recent 
onths, with still higher rec- 
ds to be made before the 
ar is over, are being watched 
arily by steamship interests 
pre. 





PERSONNEL CARRIER 


For rapid transportation of vital personnel of the Army Air Forces, Cessna 
Aircraft Company has developed and put into production this new personnel 
transport which the AAF designates the C-78. It is constructed largely of 
plywood and fabric around a welded steel tubing fuselage. 





Rear Adm. Howard L. Vick- 
ery, vice-chairman of the 
Maritime Commission, de- 
clared before the American 
Merchant Marine Conference 
and the Propeller Club that 
air transport will be “coordi- 


nated” with surface ship lines 
after the war. 

Dr. Henry F. Grady, presi- 
dent of American President 
Lines, said that oversea air 
transport should be “un- 
shackled” from the domestic 








traffic control system and ad- 
vocated tie-ups between air- 
lines and “well established” 
steamship lines. He main- 
tained that airlines parallel- 
ing surface ship lines would 
have increased safety; that 
the surface lines could pro- 
vide selling organizations with 
less overhead and that the air- 
lines would, by such tie-ups, 
have the advantage of steam- 
ship management experience. 

Airline officials questioned 
by Aviation had little to say 
except to point to the dire 
straits many of the steamship 
lines were in before the com- 
ing of war. 


Brig. Gen. A. J. Lyon 


Word comes of the death of 
Brig. Gen. Alfred J. Lyon, 
USAAF, who was a victim of 
pneumonia contracted as a 
result of exposure following 
a recent combat flight over 
Germany. Gen. Lyon was a 
veteran Army pilot of World 
War. I. 





rrude G. Dawson, after a 
iio and a quarter miles of 
fing as a UAL stewardess, has 
ported to Mitchell field for 
rvice as a second lieutenant 
the Army’s newly formed air 
acuation group. 


apt. Harold N. Chaffin, Air 
rps, has been awarded an Oak 
af Cluster for safely landing 
s heavy bomber on an emer- 
mney field during the Jap at- 
ck on Pearl Harbor. 


dward C. Schulz is now direc- 
r of Chicago Southern’s 
wly created personnel depart- 
ent; John A. Nooney has been 
amed treasurer and Robert H. 
colander, Jr. acting general 
punsel. 


yA friends of the late Lt. Col. 

ack Zimmerman are joining in 
he establishment of a “Jack 
mmerman Memorial Library 
Fremont, Ohio, his old home 
The library will consist 
clusively of books on aviation 
biects and will be installed 
the Fremont H. 


dmund F. J. Meyer of Curtiss 
fright, Bernard W. Peck of 
anger Aireraft and John Shot- 
ellof United Aircraft Products 
ve been elected to member- 


hip in the Controllers Institute. 


ordon E. Graber, formerly with 
merican Seating, is now field 
gineer for Lord Mfg. George 
arrington, 
er, is now lieut. (j. g.). 
arold L. Taylor, formerly of 
utual Life Insurance, was ap- 
binted executive vice president 
the recently formed Jordanoff 
Viation Company. 


linton R. Harrower aviation 
itor of the Wall Street Jour- 
al since January 1941, re- 
igned to go with Platt Forbes 
dvertising Agency. 


lajor Theon Wright, formerly 
rector oi public relations for 
A has been commissioned in 
€ army and assigned to a 
reign station. 


poris Williams is the first 
oman appointed as an Army 
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former field engi- . 





Calling 


Flight Instructor at Mira Loma 
Flight Academy. She was an 
instructor of civilian pilots prior 
to orders grounding such flyers 
for the duration. 


“Old Timer’ pilots, 113 of them 
whose combined years in avia- 
tion total 1,276 and whose log 
books list 339,032 hours. now 
employed by Consolidated in- 
clude Frank Courtney, George 
Pomeroy, Ralph DeVore, R. A. 
McMakin, Doug Kelley and 
Russell Rogers, boss of the 
group. 


T. J. “Dad” Allen, Braniff em- 
ployee since 1934, was honored 
by 100 fellow workers at a din- 
ner celebration, and given a 
gold watch on his 70th birthday. 


Acme Steel, in mailing Christ- 
mas checks to its employees, 
included its 400 employees now 
in the armed services. 


Clifford S. Pearson has been ap- 
pointment cargo supervisor for 
UAL’s eastern operations. UAL 
also announces the appointment 
of acting district managers at 
Montreal and Cleveland in the 
absence of men entering the 
armed services: Martin J. Foley 
succeeds Leslie A. Collins who 
has accepted a commission in 
the administration branch of 
the R.C.A.F. and D. B. Wilson, 
commissioned a list lieutenant 


Names 


in Naval Air 
been succeeded by 
Logan. 


Transport has 
Gordon B. 


Bendix Aviation’s Marine Divi- 
sion reports that in a 24 hour 
drive its employees signed up 
for $10,600 of war bonds. 


A. H. B. Jeffords, management 
engineer with the Trundle En- 
gineering Co. for the past sev- 
eral years, has been made vice- 
president. 


Wayman G. Jones was ap- 
pointed general manager of As- 
sociated Plastics. 


R. E. McDonald has been ap- 
pointed advertising manager of 
the Dumore Co. 


Charles J. Otis takes over com- 
plete charge of purchases for 
Ward Leonard Electric. 


Jack Frost who resigned as 
executive secretary of the Air- 
craft Parts Mfrs. Assn. to enlist 
in the AAF, has been assigned 
to the Air Transport Command. 
He will be succeeded by C. M. 
Roberts, formerly instructor in 
industrial courses at the Uni- 
versity of Southern California. 


Jacqueline Cochran has_ been 
re-elected president of _ the 
Ninety-Nines, international or- 
ganization of women pilots. 








Dive P-47’s 
Two Republic P-47 fighters 
are reported to have at- 
tained diving speeds of 725 
mph. while piloted by AAF 
Lts. Harol@ Comstock and 
Roger Dyar. Both dives were 
made from the _ 35,000-ft. 
level. Lt. Comstock states 
that in his super-hurtle he 
was unable to move his ele- 
vators, so stiff was the flow 
of air, though Lt. Dyar 
found that he had some 





at 725 MPH 


control. But both pilots felt 
obliged to crank their trim 
tabs in order to pull out. 
Comstock experienced a 
shuddering in his plane 
which the company inter- 
preted as a possible ap- 
proach to the critical speed 
(736 mph., the speed of 
sound at sea level) at which 
an airfoil presumably loses 
its various flight character- 
istics. 











This is the second consecutive 
time she has held the office 
since the inception of the club 
in 1929 with Amelia Earhart as 
president. 


Williams Reynolds has been ap- 
pointed advertising and public 
relations manager of the Elas- 
tic Stop Nut Corp. He is the 
retiring president of the 
National Noise Abatement 
Council. William H. Knight 
has been appointed director of 
sales and market research. 


L. R. Howes has been named 
sales engineer for the automo- 
tive and aeronautic depart- 
ments of B. F. Goodrich. 


The Air Express Division of 
Railway Express announces the 
creation of the post of air 
express manager in each of 
its four operating divisions 
throughout the country. The 
new appointees are: Ralph W. 
Starkey for eastern depts., P. H. 
Cummings for central depts., 
M. C. Lickteigh for western 
depts., arfd V. M. Grimsley for 
southern depts. 


Jay R. Haymond has been ap- 
pointed Newark area manager 
heading the express-mail-freight 
department of UAL. 


The Air Medal has been awarded 
to the following members of the 
crew of the transport plane 
which carried Wendell Willkie 
around the world: Capt. Alexis 
Klotz; Capt. John C. Wagner; 
Tech. Sgt. Richard T. Barrett; 
Master Sgt. James M. Cooper; 
Sgt. Victory P. Minkoff; Corp. 
Charles H. Reynolds. 


John L. Bunce has been elected 
vice president and Furlonge H. 
Flynn secretary of United Air- 
craft Service Corp. 


N. M. Forsythe was elected to 
the position of vice president 
in charge of saies for Pesco. 


A. R. Abelt, secretary of Chain 
Belt Company was elected a 
director, and D. Gilbert, 
sales manager of the Baldwin- 
Duckworth division has been 
made general manager and also 
elected secretary succeeding Mr. 
Abelt. 
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In cooperation with the aims of the U. S, Truck Conserva- 
tion Program, FWD lists here some practical suggestions 
to enable airport operators to get the most in performance 
with minimum maintenance out of their FWD snow re- 
moval trucks: 


CONSERVE TIRES—snow removal truck operators are universally agreed 
that single tires are best in snow removal service. The use of single tires 
of the same size on all four wheels not only conserves rubber but also 
reduces excessive differential action, thus prolonging the life of the truck. 
Closely spaced tire chains — not emergency chains — should be used on 
all four wheels, for maximum traction and least slippage and damage to tires. 


CARE OF ENGINE — change engine oil frequently enough based on 
total hours of operation. Keep cooling system clean and free of rust. Con- 
trol engine temperature with a radiator hood or automatic shutter. 


PRACTICAL SUGGESTIONS TO 
AIRPORT OPERATORS FROM FWD ON 
HOW TO GET THE MOST PERFORMANCE 
FROM FWD SNOW REMOVAL TRUCKS 








STORING THE TRUCK — sub-zero temperatures make lubrica 
stiff and solid, cause steels to become brittle. House all your trucks 
not in use — avoid outdoor storage for longer truck life. 


INSPECT YOUR TRUCKS — periodically and check for needed: 
ments — take advantage of FWD’s principle of progressive inter 
ability of improvements and vital parts. 

SEE YOUR FWD BRANCH OR DEALER 
The entire FWD organization of factory branches, 
dealers, and district servicemen are all pledged to 
you get the most out of your trucks by aiding yo 
gram of preventive maintenance. Call on them fre 
for sound inaintenance advice and skilled service. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis 
Canadian Factory: KITCHENER, ONTARIO 
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Sag 














Re axe 


D SNOW CLEARING TRUCKS BREAK 
NTER’S BLITZ FROM THE ATLANTIC 
THE YUKON. 


eds of FWD’s, similar to this 
fitted with mounting equip- 
and snowplows — are in action 
bg snow as part of their regular 
maintenance work. 













At airportsinevery 
state in the snow 
belt and many Ca- 
nadian provinces 
(where heavy snow- 
falls are a constant 
menace) FWD four- 
wheel-drive trucks 
outnumber all 
othertypes of equip- 
ment for fast, low- 
cost snow clearing. 























Aviation Manufacturing 





T. P. Wright Reports on British Production, 
Finds Materials Supply Running Smoothly 


Lessons learned in combat 
are translated immediately 
into changed airplane design 
in England, T. P. Wright, 
chairman of the United States 
Aircraft Production Mission 
to England, states in a report 
on his observations. Mr. 
Wright is deputy director of 
the Aircraft Division of the 
War Production Board. 

Mr. Wright said the United 
States in gearing its aircraft 
production more closely to 
fighting experience, will con- 
tinue to exchange informa- 
tion with the British on 
aircraft problems. 

Advanced aircraft engineer- 
ing developments in England 
impressed Mr. Wright, who 
emphasized the “need for 
courage in projecting the 
type of development which 
may contribute toward win- 
ning the war a year or two 
hence.” Of the fighter planes 
now in production, he praised 
the latest Spitfire and the 
Mosquito. He likewise spoke 
highly of the Lancaster 
bomber. 

Mr. Wright said that Brit- 
ish output in terms of man- 
hours is somewhat less than 
the United States. The fac- 
tory set-up has been adjusted 
to the possibility of bombing, 
which, while lessening danger 
from enemy planes, reduces 
output. 

The Mission visited several 
underground factories. A 
frequent form of factory or- 
ganization, it was found, was 
to locate many small plants 
within a limited area, all of 
them feeding a few assembly 
plants. Large scale line pro- 
duction is difficult under these 
conditions. It was found that 
single purpose machines, used 
in the United States as part 
of assembly line technique, 
are less frequent in England. 

On the other hand, the 
working day of aircraft labor 
is about 15 percent longer 
than in the United States, 
and “it is possible that the 
intensity of labor effort 
somewhat greater,” Bs 
Wright said. Workers in air- 
craft plants, he found, “are 
more aware of the actual 
meaning of war than are the 
workers in this country.” 

Further increases in Brit- 
ish production, he said, will 
be the result of greater effi- 
ciency rather than of expan- 
sion in the labor force 
employed. He expressed doubt 
that the British aircraft in- 
dustry will be able to recruit 
additional workers to any im- 
portant extent. At present 
about 40 percent of those em- 
ployed are women. 
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Mr. Wright asked at each 
factory how the material situ- 
ation was getting along, and 
in not one case did the reply 
indicate serious holdups due 
to the materials shortage. 

He suggests that the United 
States should have a commit- 
tee similar to the Britain’s 
Engineering Advisory Com- 
mittee, which consists of six 
company engineers, with the 
Secretary of the Royal Aero- 
nautical Society acting as re- 
corder. The committee of seven 
advises the Minister of Air- 
craft Production on engineer- 
ing and scientific problems on 
which he wants impartial 
reviews. 


Bolster ‘‘Little WPB’’ Power; 


Name Committee Executives 


There is now further clari- 
fication of Charles E. Wilson’s 
“Little WPB” (page 269, De- 
cember AVIATION). For WPB 
Chairman Nelson has issued 
four directives giving Vice- 
Chairman Wilson supervision 
and production authority over 
aircraft. 

Further announcement lists 
the executives who, with 
Chairman Wilson, will com- 
prise the Aircraft Production 
Board. They are: Lt. Gen. 
William S. Knudsen; Maj. 





Gen. Oliver P. Echols, chief 
of the Material Command, 
AAF; Rear-Adm. Ralph Dav- 
ison, assistant chief, Navy 
Bureau of Aeronautics; and 
Ted P. Wright, assistant di- 
rector, WPB Aircraft Division. 

And with Mr. Wilson on the 
Production Executive Com- 
mittee are: Gen. Echols; Adm. 
Davison; Rear Adm. Howard 
Vickery, deputy chief, Mari- 
time Commission; Ferdinand 
B. Eberstadt; Lt. Gen. Brehon 
B. Somervell; and Vice-Adm. 
S. M. Robinson, chief of Navy 
material and procurement. 

The four directives issued 
by .Mr. Nelson are described 
as: 1. defining the authority 
of the Aircraft Production 
Board, 2. defining the Pro- 
duction Executive Committee’s 
powers, 3. dealing with de- 
tails of administration in 
forming Mr. Wilson’s staff; 
and 4. calling for progress re- 
ports to be regularly sub- 
mitted to Mr. Wilson. The 
latter reports formerly went 
to Mr. Nelson. 

Accordingly, Mr. Wilson 
now has authority not only 
to supervise scheduling of 
production activity but also 
to see that orders are carried 
out, with power granted to 
check the Army, Navy, or 
other agencies, to assure that 
directives are followed and 
that production ‘programs are 
integrated. 

It is pointed out that air- 
craft scheduling will remain 


_ is 


ELECTRICITY FROM ENGINES 


With this equipment devised by Pratt & Whitney and General Electric 
engineers, aero engines turn generator instead of props during test runs, 
thus pumping electricity into plant power system. Lines go from test-run 
engine to indicators within soundproofed booth, where operators determine 


performance. 
recovery. 


Various engine factories now employ this type of power 





in the hands of the Ay 
at Wright Field, but person 
changes in the specific yy; 
may be made to meet y 
Wilson’s requiremenis, 4, 
he may step in and act, 
any time he believe; repo 
evidence failure in ‘he p, 
duction schedule. 

Whether or not the Ney, 
directives entailed  frictig 
with the armed services js y, 
revealed, but a “joint sta 
ment by Secretary Stim 
Secretary Knox, and Dom 
Nelson. emphasizes that “sy 
questions as have arisen }y 
to do with method, never yi 
purpose or principle. J, 
new arrangements give assy 
ance that the immense py 
duction task for 1943 will) 
carried through to a success 
conclusion.” 


Aero Chamber Reviews 
1942 Engine Production 


Recently reviewing aircr 
achievement during the p 
year, the Aeronautical Chan 
ber of Commerce decay 
that American producers { 
aircooled and __liquid-cooly 
engines are turning out mo 
horsepower every 15 dy 
than was produced here du 
ing the entire World War] 
Production of engines h 
jumped 240 percent in tem 
of horsepower. 

Allison Division of Gener 
Motors, meanwhile _ report 
production 50 percent or 
that of a year ago, and: 
increase of 50 percent is a 
pected in 1943. 

One of the greatest cooper 
tive industrial enterprises 0 
the war, the Chamber state 
is Pratt & Whitney maker 
aircooled engines, and its i 
licensees to whom it h 
passed on its design al 
knowledge. During the pi 
27 months, licensees have ! 
ceived, in training and man 
power assistance from Pri 
& Whitney, the equivalent 0 
41,666 man-days. 


Lockheed, Vega Producti 


Production of nearly 
many airplanes and parts I 
the first six months of J& 
as they manufactured in tt 
entire two-year period ! 
1940-41, is reported by Loc 
heed and Vega. Despite ti 
loss of some 10,000 tralnt 
workers to the armed servis 
the same pace was mal 
tained throughout the je 
Now ready for production 
the Lockheed Constellati 
cargo ship, reported capil 
of transporting more than! 
tons from the United Stale 
to Honolulu in 8% hr. It 
termed the world’s ats 
and fastest land  transpd 
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Wi Reports 49,000 Planes Made in ’42; 
Double That Output Promised This Year 


Washington (AvIATION Bu- 
sau)—For the third time in 
942, an Official statement was 
nade on the output of air- 
janes With OWI reporting 
hat our production in the 
brst calendar year of the war 
as 49,000 planes. 

Meanwhile, it is revealed 
at the October output was 
own 5 percent, but the curve 
now rising as the materials 
pply reaches better balance 
nder the new WPB control 
nd production schedule. 
Donald Nelson said, as he 
nnounced installation of his 
Little WPB” on_ aircraft, 
eaded by Charles E. Wilson, 
nat we Will double our out- 
ut in 1943. There is an offi- 
ial airplane production sched- 
le for next year which can- 
ot be published, but one can 
asily figure it as around 


00,000. ; 
Surely, 150,000 airplanes in 
ese two years will be an 
dmirable job, and to that 
ust be added the substantial 
crease in tonnage, over and 
bove original plans, plus an 
measurable amount of new 
uality built into Army and 
favy equipment. 

In 1941 we built about 
0,000 airplanes. Thus our 
crease in 1942 -was nearly 
50 percent. Our increase in 
pnnage is in rough neighbor- 
nd of double the unit 
crease. The numerical in- 





crease in heavy bombers since 
a year ago is several hundred 
percent—highly satisfactory. 

Quality increase is hard to 
measure, but we have ac- 
complished plenty of it in 
terms of fire power, armor, 
better communication equip- 
ment, and longer range, all 
supported by greater engine 
power. We have eliminated 
gunners’ blind spots and added 
safety and attack facilities. 

The number of plants pro- 
ducing airframes, engines, and 
propellers has nearly doubled 
in 1942—from 59 before Pearl 
Harbor to more than 100 now. 
Personnel has increased about 
130 percent, says the Aero 
Chamber, which estimates 
this figure will reach 300 
percent eventually. The num- 
ber of women employed in- 
creased during the year from 
4,300 to 115,000. 

Under test at this time, offi- 
cials say publicly, are more 
than a score of new fighters, 
bombers, and also transports. 
Some have flown, but all are 
still on the secret list. These 
planes have new speed, fire- 
power, bomb load, range, ceil- 
ing, safety devices. 

The Detroit division of the 
aircraft industry announces 
that in the year since Dec. 
7 it has produced the makings 
of 750 heavy bombers, 1,500 
medium bombers, and 4,500 
fighters. 





ANOTHER PRODUCTION SHORTCUT 


The Holley Tube Bender, invented by Ernest L. Hollenbeck of Vega Air- 
craft Corp. simplifies the bending of hollow tubing of from '/ to $5 in. 
dimensions. Featuring a metal rod with a 360 deg. protracting dial and 
a protracting base, along with a 6-ft. flexitape rule, a girl can do 414 
times the amount of work per shift as the men formerly needed to do this 


difficult bending operation. 





ster Marks 50th Year 


Golden anniversary is being 
elebrated this year by Ohio’s 
Dster Manufacturing Co., 
aker of pipe and bolt thread- 
g equipment and_ turret 
athes. Founded in 1893 by 
ihe late Herman W. Oster 
nd Russell B. Tewksbury, 
he company currently is 
perating 100 percent under 
PB General Preference Or- 
er E-l-b, the entire produc- 
fon going to the armed 
ervices and war-effort firms. 
And sales offices are main- 
ained in the larger cities of 
ll neutral and united nations. 
ompany officers are Roger 
ewksbury, president and 
easurer; Arthur S. Gould, 
ce president; and Harry A. 
Haurer, secretary. 


les on Parts, Lumber 


Manufacturers of aircraft 
nd engines need not file with 
€ OPA their prices for re- 
alr parts or specially de- 
hed airplane servicing and 
tpalt tools for which maxi- 
um prices were established 
h the amended Maximum 
ne Regulation No. 136 
“achines and Parts and Ma- 
ery Services). 

The same privilege is ex- 
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tended to all other manu- 
facturers of machines and 
equipment which, like air- 
planes, are not subject to 
MPR No. 136, but which make 
repair parts or specially de- 
signed maintenance and re- 
pair tools which are subject 
to the regulation. 

All lumber used in aircraft 





production have been placed 
under dollars-and-cents maxi- 
mum prices, OPA announces. 
Meantime, word comes that 
Revised Maximum Price Reg- 
ulation 109 (Aircraft Lumber), 
effective Dec. 7, adds yellow 
poplar and aircraft grades of 
Douglas fir to ,the original 
order. 


TEST FIRST AERONCA-BUILT PT-23 


“An unusually fine, easily maneuvered craft,” was report of Carl Fried- 
lander, Aeronca Aircraft Corp. president, following initial hop of first 


PT-23 to come from AAC factory. 


Photo shows Mr. Friedlander (rear 


*pit) and Chief Test Pilot Lou Wehrung prior to takeoff. 





U.S.-Canada Chairmen 


Charles E. Wilson, Vice- 
Chairman of the War Pro- 
duction Board, and Harry 
J. Carmichael, Coordinator 
of Production of Canada’s De- 
partment of Munitions and 
Supply, have been appointed 
co-chairmen of the Joint War 
Production Committee of the 
United States and Canada, 
which was set up Nov. 5, 1941. 
Mr. Wilson succeeds James S. 
Knowlson as American chair- 
man, and Mr. Carmichael 
succeeds G. K. Sheils as 
Canadian chairman. 


Plan Huge Transports 


In a recent address Tom M. 
Girdler, chairman of fhe 
boards of Consolidated and 
Vultee, revealed Consolidated 
has in development an air- 
plane designed to carry 400 
passengers at 500 mph. and 
make non-stop round trips to 
Europe serving in the capacity 
of a bomber. 

The six-engine transport 
design recently announced by 
Glenn Martin is for a 250,000- 
lb. plane, and there is also 
word that Martin has started 
development work on a 500,- 
000-lb, craft. 
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Harvill Pressure Mold Castin; 
covered by Army Air Forces 5 
cification 11347, open entir 
new fields of application { 


structurai and non-structu 
parts and fittings. This hi 
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cost Casting process is ¢o 
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neering folder, which is ave 
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Eastern Represel 





AC 
24 
ESS 
Casti 


irces Sp 


entire 
ition f 
ructu 
his hig 
ion-lc 
is ¢0 
nis @ 
is ave 
rson 
ympa 


or le 


solidated ‘‘Sub-Plants’’ 


psolidated Aircraft Corp. 
hounces opening of the first 

twelve subcontracting 
nts. Ail will be owned and 
rated by Consolidated. By 
pblishing these plants in 
1] communities, it is fore- 
, that a plentiful supply 
satisfactory local labor 
) be available, while hous- 
transportation, and other 
ted problems, will be elim- 


—— efficiency at the 
plant was found satis- 
tory, according to Harry 
odheac, Consolidated pres- 
nt, and the second plant 
now being installed. Women 
the small communities, 
» could not have accepted 
ployment in the main 
nts because of travel time, 
p accepting these jobs now 
nilable in their home com- 
nities. 


gin AWPC Tunnel; 
an Another in New York 


Work has been started in 
nlifornia on what is prob- 
bly the most advanced wind 
nnel ever to be built, ac- 
ring to an announcement 
> the Aircraft War Produc- 
om Council, of the Pacific 
oast. To cost $2,100,000, it 

being financed by Con- 
lidated, Douglas, Lockheed, 
nd North American, and it 
ill be operated by the Cal- 
ornia Institute of Tech- 
ology. 

An identical tunnel is to be 
uit in New York State by 
urtisseWright, whose Dr. 
orton B. Moore, with Cal- 
ech’s Dr. Clark. B. Millikan, 
irected the design from 
hich both tunnels will be 
built. They were assisted by 
ngineers of the four southern 
alifornia companies, Curtiss- 
Wright, and Caltech. Both 
unnels will be equipped for 
esting maximum speed of 
proximately 700 mph. 

When the West Coast tun- 
hel is finished it will be avail- 
able to all member companies 
ff the Pacific Coast Council, 
which includes, in addition to 
he sponsors, Northrop, Ryan, 
ega, and Vultee. 

Report covering produc- 
ion achievements since Pearl 
Harbor of the eight southern 
alifornia companies com- 
pising the Aircraft War Pro- 
duction Council, of the Pacific 
Coast, was made public last 
month by Harry Woodhead, 
besident of the Council and 
of Consolidated an! Vultee. 
The statement indicated that 
the eight companies’ com- 
dined production is now 
seater than that of the Axis 
lations—and it is still mount- 
Ing steadily. 

Chief problems yet to be 
solved, Mr. Woodhead said, 
af Manpower and materials, 
but both appear on the way 
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to solution. If they can be 
brought to normal, produc- 
tion can be increased 60 to 
100 percent. On a man-hour 
basis, 59 percent more planes 
were made in September than 
in Nov., 1941. But there was 
then a drop to 53 percent last 
October because of the loss in 
that month of 6,626 trained 
men to the military services. 





Separations caused by person- 
nel joining the services totalled 
more than 26,000 in the first 
ten months of last year. Only 
15 percent of that number 
were draft-inducted. 

Figures released indicated a 
combined production of $5,- 
500,000 daily by the eight 
member companies. That 
represents an increase of 144 





percent over daily volume one 
year ago. 

Cooperation achieved by the 
Council resulted in the ex- 
change of 1,064 engineering 
reports, 9,119 loans of ma- 
terials from one company to 
another, and a reduction of 
new plane development time 
which is estimated at 50 per- 
cent. 





Assembly Lines. . . By Dorsey Adams 


Critical magnesium metal, 
fabricated into plane parts but 
with some minor. defects 
which once would have caused 
the parts to be scrapped, can 
be restored to full usefulness 
through the new helium gas 
welding method perfected by 
Dow Chemical Co. and North- 
rop Aircraft. The magnesium 
parts can be fused by this 
method of welding because the 
members to be welded are 
covered with a blanket of the 
inert non-explosive, and 
non-inflammable helium gas. 
Oxygen cannot penetrate the 
helium envelope, thus oxida- 
tion of the molten metal weld 
is prevented. 


Alcoa is working on new light- 
weight alloys which may make 
possible tensile strengths from 
10 to 25 percent greater than 
those of any such alloy now 
in use. Used in plane con- 
struction, such an aluminum 
would mean a weight reduc- 
tion of approximately 10 per- 
cent for America’s fighters and 
bombers—a saving which could 
be translated into greater 
range for the warplanes 
through added fuel loads. 


Manner in which American 
aircraft manufacturers con- 
tinue to find substitutes for 
scarce war-vital materials is 
illustrated in the announce- 
ment of Taylorcraft that it 
has perfected a method for 
porcelain-enameling engine 
exhaust stacks and mufflers to 
conserve the stainless steel 
from which the stacks once 
were manufactured. The new 
‘process, which permits the 
use of lower grade metal, in- 
cludes baking or firing the 
enameled part under tem- 
peratures much higher than 
those encountered in the ac- 
tual use of the plane. De- 
veloped as an improvement 
in light plane construction, 
the process can be applied 
equally well in the building 
of bombers and fighters. 


Tricycle ice cream wagons 
used by roadside vendors are 
filling a new wartime role in 
the plant of Consolidated, 
where they’re now loaded not 
with ice cream but with air- 
plane rivets of the types which 
must be refrigerated. Before 
the tricycle wagons were 
called into service, it was 





something of a problem to 
deliver the rivets, properly 
chilled, to the stations along 
the assembly lines. Packed in 
small bags, they’re now chilled 
by dry ice and tricycled to the 
required points. : 


One of the major problems 
solved by the aircraft indus- 
try has been that of conver- 
sion of literally thousands of 
newly-hired, wholly-inexperi- 
enced persons into competent 
shop employees who can build 
planes right. The ACCA now 
reports on the conversion plan 
developed at Vultee. Here, 
a system of position charts 
was set up showing at a glance 
information representing hours 
of verbal instructions. Known 
as “victory boards” or the 
“assembly line encyclopedia,” 
the charts afford visual help 
in giving employees work in- 
formation ofice obtained ver- 
bally from foremen or lead- 
men. 


Inventor of a new parachute 
opening unit, Dudley Pope 
reports successful tests of his 
device to release parachutes 
automatically at any desired 
height. Attached to any 
standard parachute, it would 
be useful in opening para- 
chutes at safe levels, especially 
for unconscious or injured 
flyers unable to operate man- 
ual releases. He suggests it 
would assure greater accuracy 
in delivering supplies by para- 
chute to ground forces or fire 
fighters. 





The Defense Plant °Corpora- 
tion, RFC _ subsidiary, has 
authorized an increase in its 
contract with Boeing for ad- 
ditional plant facilities in the 
Midwest. Increase will be in 
excess Of $2,300,000, making a 
total commitment in excess of 
$25,000,000. These facilities 
will be operated by Boeing 
while title remains in Defense 
Plant Corporation, according 
to the announcement. 


Registration of personally- 
owned tools is effected in a 
new system at North Ameri- 
can to cut down on tool losses. 
Owner’s name and clock num- 
ber is inscribed with an elec- 
tric pencil. When a worker 
purchases a new tool from the 
company tool store, the store 
will furnish the plant protec- 
tion office with a copy of 
the sales slip so records can 
be kept up to date. A periodic 
tool-box check up will be 
made. 


Fairchild Engine & Airplane 
Corp., has had its contract 
from the Defense Plant Cor- 
poration for additional plant 
facilities increased in excess 
of $300,000, making a total 
commitment of over $3,000;000. 
The DPC has also authorized 
an increase in its contract 
with Owens-Corning Fiberglas 
Corp. for additional plant fa- 
cilities in the Midwest. This 
increase will be in excess of 
$500,000, making an over-all 
commitment of moze than 
$1,800,000. 


GATES VIEWS D-B “BROODER” 
Brewster’s newly geared Pennsylvania dive bomber plant got Navy Depart- 
ment “look-see” on occasion of recent visit by Secretary of Navy for Air 
Artemus L. Gates (left). With Secretary (I. io r.) are P. M. Stephenson, 
plant manager; Capt. W. Capehart (rear), chief inspector of Naval 
Aircraft; and C, A, Van Dusen, Brewster president. 
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The “Northrop group” tells how 


new U.S. shortcuts work to produce 


harder-hitting warplanes...faster! 














IME— MAN-HOURS by tens of thousands 

—go into template making on any new 
fighting plane design. For every part of the 
new airplane, there must be many duplicate 
templates, each shaped and cut and ground 
.to an accuracy of .015 of an inch. 


This has been one big reason why it has 
taken many months to get new airplanes of 
later, deadlier types rolling from the assem- 
bly lines in quantity. . 

It was a bottleneck which engineers of 
the Northrop group set out to break. After 
months of labor they discovered how to 
make identical duplicate templates by what’s 
now known as “electrolytic etching.” Today 
the new method turns out tens of duplicate 
templates in the time and with the labor 
formerly needed to make one. 


This new process actually shortens by five 
_ precious weeks the stupendous job of put- 
ting a typical new-design, harder-hitting 
warplane into the air! This faster Northrop 


method of tooling is now being shared with 
other U.S. airplane makers. 


Northrop is also turning over, for other 
manufacturers to use, the Northrop method 
of welding with Helium which has removed 
one barrier to the all-welded airplanes of 


the future. 


Other aircraft companies, in turn, are in- 
forming the Northrop group of their own 
new-found secrets. In fact, all U.S. aircraft 
industry is pooling its techniques — pooling 
its new devices and discoveries clear down 
the line from blue-prints to finished planes. 


That is teamwork as U.S. plane designers 
and plane builders understand it. It is the 
“makings” of victory. 


NORTHROP 
AIRCRAFT, Inc. 


Northrop Field, Hawthorne, California 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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iterson Weighs Postwar Air Transport 
recasts, Urges Clarity of Perspective 


ww. A. Patterson, president 
United Air Lines, asserts 
a prepared statement that 
feel it is important to 
rify our present perspective 
postwar aviation.” 
He cited such viewpoints as, 
expensive transportation 
inherent in the airplane it- 
f’ and “The airplane will 
completely accepted as the 
ly suitable means of inter- 
ntinental travel.” 
Air transportation will aug- 
ont surface transport, he 
id, but it will not supplant 
Surface transportation 
] progress as a result of 
y transport development. 
Patterson presented figures 
show that the cost of 
rrying 1,560 tons of freight 
ch way between San Fran- 
ko and Chicago in one 
onth by air would cost 35 
es as much as by rail. In 
nother set of figures he 
howed that a 6,400-ton load 
ch way between Brisbane, 
stralia, and San Francisco 
ould cost 250 times as much 
air as by water. Again, 
¢ showed that small electric 
otors, valued at 30c. per lb., 








would cost $1.59 per lb. to 
ship from Chicago to Aus- 
tralia. 

Combined effect of all con- 
templated technical advances 
plus a hundred-fold increase 
in volume might reduce over- 
all ton-mile costs from pres- 
ent average of 40c. to around 
10c., he estimated. 

“As I see its” Patterson 
stated, “air transportation is 
going to revolutionize practi- 
cally every social and eco- 
nomic viewpoint and practice. 
As regards passenger travel, 
the airplane may well take 
over a@ major share of the 
volume.” 

The United executive said 
he didn’t want to leave the 
impression “we haven’t confi- 
dence in our ability to take 
advantage of technological 
advances.” 

Observers declared it was 
obvious the Patterson paper 
was directed to surface trans- 
port management, which has 
been much disturbed by en- 
thusiastic predictions on the 
future of aviation, hence has 
been planning to enter avia- 
tion itself. 








ail Pay Cut for AA 
$ Well as for EAL 


Reduction. of mail rates to 3 
ill per lb.-mi. has been or- 
ered not only for Eastern Air 
ines (December, AVIATION) 
t also for American Air- 
es. Both CAB decisions 
liso urged the companies to 
bwer their passenger rates. 
The Board estimated that 
would yield about $2,428,- 
(6 mail pay per year to 
merican. It was calculated 
hat with present passenger 
nd express rates, the carrier 
ould operate at a profit of 
7,672,790 before income and 
xcess profits taxes. 

Eastern’s mail compensation 
or the next twelve months is 
timated at $1,339,110. Added 
0 the estimated profits of all 
merations at the tariff rates 
how in effect, this indicates 
profit for the coming year 
if $3,196,891 before taxes. 
The Board explained that it 
lad decided not to recapture 
cess profits.” Under its 
omer decision, which Ameri- 
an succeeded in having re- 
tisidered, CAB would have 
‘quired the company to re- 
ay Over $4,000,000 to the 
overnment. American may 
how keep the $4,000,000, but 
meanwhile its mail rate has 
how been cut. 

CAB had previously decided 
hot to recapture Eastern’s 
past “excess” profits. Im- 
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mediately after the setting of 
a .3 mill rate for Eastern, the 
Post Office Department pro- 
tested that the rate was too 
high. 


Braniff Reports on: Army 
Work, Hiring of Women 


Report by Braniff Airways 
on its first six months of for- 
eign cargo operation for the 
U. S. Army reveals that the 
fleet flew 1,589;869° mi. and 
carried 6,545,851 lb. of ma- 
terials critically needed by 
our armed forces. 





Also revealed is that ap- 
proximately 125 men left 
Braniff for military service 
in six months and that 140 
women have been employed. 
Increasing participation by 
the airline in war-effort fly- 
ing requires more personnel, 
and President T. E. Braniff 
sayS more women will be 
needed soon. 

First of 30 new radio opera- 
tors went to work for Braniff 
recently at the Dallas base— 
all women. An equal number 
of the airline’s male operators 
are needed for communica- 
tions along Braniff’s foreign 
cargo lines. 


Lovett Says Air Transport 
Cannot Supplant Shipping 


Air transport is absolutely 
necessary to modern war, but 
it cannot take the place of 
ships, stated Robert A. Lovett, 
assistant Secretary of War for 
Air, in a recent address be- 
fore the Academy of Political 
Science. Describing himself 
as a “fanatic” on the future 
possibilities of air transport, 
he: said nevertheless that 
“wild claims” of the possibili- 
ties of air carriers should be 
discouraged. 

Mr. Lovett cited require- 
ments to transport 100,000 
long tons of freight a month 
from this country to Aus- 
tralia. It could be done, he 
said, with 44 surface ships, 
with crews totalling 3,200 men 
and using 165,000 bbl. of fuel. 
But, by air, 10,022 four-engine 
planes, with a flight personnel 
of 120,765 men would be 
needed, and they would re- 
quire 8,996,614 bbl. of fuel out- 
side this country. It would 
take 85 large new tankers to 
transport their fuel. 

On the other hand, to show 
the invaluable service that air 
transport can render, Mr. 





Lovett said that in five days 
our air transport command 
flew 25,000 lb. of much needed 
anti-aircraft and anti-tank 
ammunition from this coun- 
try to the Egyptian front 
early last summer. 


Rejects United Claim 


The Court of Claims has 
rejected the suit of United 
Air Lines and two subsidiaries 
for $2,477,774 damages stated 
to have been suffered as a 
result of the government’s 
cancellation of airmail con- 
tracts in 1934. 

The court awarded the 
claimants judgments amount- 
ing to $364,423 for services 
prior to annulment of the 
contract, then held that the 
cancellation did not constitute 
breach of contracts. It also 
rejected the government’s 
counter-claims. The company 
has the right to appeal to 
the Supreme Court (writ of 
certiorari or review of the 
record). 


New Air Cargo Body 
Has 5-Point Program 


Formation of a permanent 
organization to prepare both 
aircraft builders and_ the 
American shipping industry 
for global air transport, is 
announced with the creation 
of the Air Cargo Research 
Association, Los Angeles, with 
Thomas Wolfe, vice-president 
of traffic for Western Air 
Lines, as general chairman. 
A five-point program has been 
launched to do research work 
which will increase aerial 
shipping. 

The committee will provide 
information: seeking: 1. to 
educate cargo handlers in 
proper loading and ‘unloading 
of aircraft; 2. to standardize 
packaging; 3. to formulate 





Recent annual election meeting of Air Traffic Con- 
ference of Air Transport Association, in Chicago, saw 
Directing commercial airlines’ 
traffic governing body for new year are (I. to r.): 
M. F. Redfern, executive secretary ATA; Nelson B. 


new officers inducted. 


THEY NOW GUIDE ATC OF ATA 


vice-president. 


Fry, traffic manager, UAL, Chicago, named vice-presi- 
dent; Vincent P. Conroy, traffic vice-president, TWA, 
Kansas City, elected president; and Charles Beard, 
traffic vice-president, Braniff airways, Dallas, new first 
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There is an unlimited demand for 


ROOSEVELT 
TRAINED MECHANICS 


to help 


a 


EM 

FLYING! 

That is why ROOSEVELT AVIATION SCHOOL 
is emphasizing its highly specialized 


MASTER AIRPLANE 
AND ENGINE MECHANIC COURSE 


as essential Career Training which fits the gradu- 


ate to meet every requirement for Civilian Employ- 
ment asa Maintenance Mechanic on Army Airplanes 
and on Commercial Airplanes. 


If it averages twenty mechanics to keep one air- 
plane in the air, it will take 1,000,000 mechanics 
to keep 50,000 planes in the air. 


No other type of expert is as badly needed as the Master 
Airplane and Engine Mechanic. 


If you want a training that will put you ¢o work 
and keep you at work—now and after the war—sign 
and mail the coupon below and do it now. 


We can accept only thirty students per month. 


1943 Classes Start Monday, January 4, and every 
fourth Monday thereafter. 


ROOSEVELT AVIATION SCHOOL, 
At Roosevelt Field, Mineola, L. I., New York 


Gentlemen: Without obligating me, please send de- 
tails regarding your highly specialized 


MASTER AIRPLANE AND ENGINE MECHANIC COURSE 
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container specifications with 
particular emphasis on meth- 
ods and materials used; 4. to 
study loading problems with 
relation to lifting-apparatus 
for loading through plane 
doors, stowage methods, and 
transportation methods in 
connection with hauls. be- 
tween warehouses and planes; 
and 5. to cooperate with air- 
craft engineers in the devel- 
opment of new designs and 
fittings for airplanes specially 
adapted to aerial freight 
transportation. 

Other officers and chairmen 
of the association are: James 
F. Hall, North American Avi- 
ation, Inc., first vice-chair- 
man; Gordon Brown, Douglas 
Aircraft Co., second  vice- 
chairman; Jack B. Sheehan, 
Lockheed Aircraft Corp., sec- 
retary; William A. Lippman, 
treasurer; Ralph E. Oursler, 
Lockheed, statistics and re- 
search chairman; Robert 
Welliver, Douglas, container 
and package _ specifications 
chairman; Robert Reedy, 
Vega Aircraft Corp., engineer- 
ing and transportation chair- 
man; Kenneth L. Vore, Vultee 
Aircraft, Inc., organization 
chairman; and Glen B. East- 
burn, Los Angeles Chamber 
of Commerce, public relations 
chairman. 


Air Express Up 90% 


A total of 15,085,345 Ib. of 
air express was handled by 
the airlines in the first nine 
months of 1942, compared 





with 7,927,181 lb. in the 
period of 1941—an increay 
90 percent. Shipments tot, 
1,033,761 as against the 
record of 947,760. 

Fact that this large incr, 
was carried by the airline 
approximately half ‘he py 
ber of planes operated 
year attests the efficiency y 
improved coordination 
scheduled operations by 
lines. 


UAL ‘‘Commando”’ Cours! 


Army Air Forces mechayj 
in training at United , 
Lines’ Boeing Schoo! of Ae 
nautics has set up a “Coq 
mando” course. The 100. 
track is laid out on loose ry 
and sand surfaces and 
all the hurdles, fences, py 
and other obstacles whi 
might be met on air fields 
foreign combat zones. } 
idea is to toughen the m 
for quick work in gettiy 
planes under cover, or reaj 
for a quick takeoff. 


Test Navigation Method 


A new procedure for cele 
tial navigation, evolved } 
Dr. Samuel Herrick, Unive 
sity of California Astronom 
instructor, is being tested } 
Pan American Airway 
United Air Lines, and the 4 
Transport Command of th 
AAF. Courses, including t 
new procedure, have been a 
nounced by the_ university 
extension division. 





TWA Offers Varied Training 


Instruction in ground work 
and instrument flying is now 
being given by TWA to a 
number of Army pilots, an- 
nounces Vice-President Paul 
Richter. Frank Busch, vet- 
eran TWA flight-captain, is 
in charge of the school. 

In addition to training co- 
pilots, navigators, and radio 





operators, TWA is also no 
teaching young women to be 
come junior and _6assista 
meteorologists. After com 
pleting the three-mon 
course, they will be assigne 
to various stations for addi 
tional training under th 
guidance of senior airlin 
meteorologists. 





To qualify college-educated women as junior meteorologists for its airline 
stations, TWA has launched a special three-month course. [ere J. he 
Browne, chief meteorological instructor, symbolizes airline weather station 
functions for edification of (I. to r.) Students Helen Stewart and Martha 
Mitchell. 
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The Army-Novy “’E’’, for Excellence 
in the manufacture of war equip- 
ment, now flies over six G-E plants 


employing 100,000 men and women. 


. 





SAVES SPACE AND WEIGHT 


This new G-E contactor takes the place of at least 
three single-purpose relays. Weighing considerably 
less and taking up only a small fraction of the space 
required by the relays it replaces, this contactor will 
reliably start, dynamic-brake, and reverse 12- or 24- 
volt, d-c motors having full-load currents up to 1(¢ 


amperes and locked-rotor currents up to 60 amperes. 


ELIMINATES COMPLICATED INTERLOCKS 


This small, lightweight contactor eliminates al| 
the complicated electrical and mechanical interlock: 
that are required” when single-purpose relays ar¢| 
used for reversing and dynamic-braking. A few termi 
nal connections are all that are necessary to install it 


MEETS THESE U. S. GOVT. REQUIREMENTS 


200-hour salt-spray test as stipulated by variou 
government agencies. 


U. S. Government vibration stipulations. 

Suitable for use at altitudes from sea level t 
40,000 ft. 

Withstand linear acceleration of 10 G applied i 
any direction. 


Operate at temperatures from —40 C to 95 C. 


FREE— AIRCRAFT CONTROL BULLETINS 


A collection of well-illustrated bulletins whic 
give full details on the new General Electric line 
aircraft control. Yours for the asking—all in a durabl 
binder. Just send a card requesting your copy—late 
bulletins on new devices will be mailed to you whe' 
issued. Address: General Electric, Schenectady, N. } 
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Aviation Abroad 





bs vs. Nazi Production 


mall aircraft factories have 
sived somewhat more con- 
sation in Germany of 
While there is very 
le news in the German 
about aircraft produc- 
, the little there is seems 
indicate that more orders 
e recently been placed 
small firms, especially 
the Eastern Provinces of 
b Reich. 
fakers of component parts, 
essories, and instruments 
most prominent, but it 
y also appears that the 
all manufacturers are get- 
g orders for larger units. 
jin reason seems to be 
| the larger factories can- 
cope with production at 
» usual rate, almost cer- 
y because of RAF raids 
industrial centers. 
t is ratner remarkable that 
persion of production cen- 
in Germany had merely 
Ned for placement of build- 
ps in such groups that an 
tire production line could 
t be knocked out by one 
b. However, the recent 
on bombs which the RAF 
been showering on Ger- 
any are capable of in- 
pacitating great parts of 
ch plant layouts. This is 
5) borne out by the fact 
at many of the larger 
bnufacturers are noW open- 
e branch plants in smaller 
wns, in some cases a con- 
ferable distance away from 
e main factory. 


§,-British Cooperation 


One of England’s most out- 
anding engine designers, 

Roy Fedden, has been 
nt to this country as repre- 
ntative for the British 
inistry of Aircraft Produc- 
on. Sir Roy was chief engi- 
eer for the Bristol Aeroplane 
0. for 20 years, only recently 
aving this post, where he 

responsible for many of 
he famous Bristol engines. 
Differences of opinion be- 
en the commercial and 
hnical factions at Bristol 
ere said to be the cause of 
it Roy Fedden’s separation. 


izi Plants in France 


Mote and more German 
ints are being opened in 
tories once belonging to 
ench manufacturers, the 
ost important new one being 
he pilot plant of Heinkel for 
duction of a new plane, 
We Heinkel 274, equipped 
~ four of the new BMW- 
“S and having a_ gross 
eight of 90,000 lb. The 
ototype is expected to fly 
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in the spring. No large scale 
production can be expected 
for another year—and not 
then if the RAF and USAAF 
get there first. 

Other plants, shut down be- 
cause their workers have been 
sent to Germany under Laval’s 
edict, are now reopening and 
are in the process of expand- 
ing their manufacturing fa- 
cilities, obviously to go into 
production for the Nazis now 
that individual French efforts 
have keen completely halted. 


About That Mosquite 


Though officially described 
as a reconnaissance bomber, 
it’s now indicated that the 
RAF’s deHavilland Mosquito 
will find a much wider field 
of activity. Details are by 
no means complete, and most 
performance figures are a 
tight secret, though demon- 
strations seem to indicate a 
top speed approaching that 
of modern fighters. 

This midwing plane has a 
41 ft. length and a 54 ft. span, 
with a height of 15 ft. It is 
of simple wooden construction, 
which lends itself to widely 
dispersed manufacture. Both 
main wheels and tailwheel are 
retractable, and the whole de- 
sign has resulted in a very 
low drag, allowing the Mos- 
quito to be used both for long 
range and high speed mis- 
sions. 

Armament varies, may con- 
sist of either four 20-mm. 
cannon or a larger number 
of machine guns, all mounted 
in the wings. The plane it- 
self shows a marked re- 
semblance to the deHavilland 
Comet of Melbourne race 
fame, thus appears to support 
rumors bandied during ’39 
and ’40 that the Comet was 
being used as a new military 
plane prototype. DeHavil- 
land has made no _ other 
operational aircraft in this 





war, though the company 
contributed quite a number 
of aircraft famous in World 
War I, some of which were 
used later in America. 


New German Equipment 


The new BMW plant in 
Munich is expected to con- 
centrate on the production of 
BMW-802’s, a new 18-cyl. air- 
cooled radial engine of 2,000 
hp. bearing striking’ re- 
semblance to the twin-row 
Wrights and P&W’s. This en- 
gine will be used for modified 
types of the FW-190 and 
Do-217, which have proven to 
be underpowered when en- 
countering new Allied air- 
craft. 

Also coming into production 
in French plants is the Siebel 
204, a twin-engined machine 
with two As410 engines of 450 
hp. This plane is a model 
built in 1939 for private use. 
It can carry up to six pas- 
sengers. 

On .the Eastern front, a 
new transport plane, as yet 
unidentified, has been seen 
on several occasions. Twin- 
engined, with tail surfaces 
carried on booms, and using 
tricycle landing-gear, together 
with the special high-lift de- 
vices, the plane might be a 
product of Fieseler, which is 
known to have been working 
for some time on aircraft of 
this type. Gross weight is 
said to be 40,000 lb., with a 
cargo capacity of about half 
that figure. 


German Research 


All aeronautical research in 
Germany has now _ been 
brought together under a Di- 
rector of Research in the Air 
Ministry who reports directly 
to Goering. Main reason for 
this change seems to be the 
great number of research 





institutes which have been 
established, all working en- 
thusiastically on their own 
pet projects without paying 
much attention to the efforts 
of their fellow researchers. 

Another reason is the ur- 
gent need of the German 
Army for manpower, which 
necessitates control over re- 
search to eliminate duplica- 
tion of effort. Central control 
of a person with authority 
also results in increased at- 
tention to new discoveries by 
members of the new arma- 
ment commissions. 


Canadian News 


By James Montagnes 


Canadian girls, 18 to 30 
years old, are now being 
trained as civilian traffic con- 
trol assistants. The Canadian 
Civil Service Commission has 
opened jobs at seven centers 
for a group of 32 girls. They 
will be trained for traffic con- 
trol work as part of the pro- 
gram of expansion being un- 
dertaken by the civil aviation 
branch of the Department of 
Transport in its airport and 
airway traffic control system. 
The women are expected to 
have had some aviation fly- 
ing training, preferably with 
a pilot’s license, or secondly 
to have had some aviation 
experience. Salaries start at 
$1,200 annually, plus cost-of- 
living bonus. 


Canada’s own version of 
the PBY flying boat, to be 
called the Canso-A, is 63 ft. 
long, has a wing spread of 
104 ft. stands 20 ft. high, 
and has a hull width of 10 ft. 
2 in. The aircraft differs 
from the original Catalina 
in that it has two gun blis- 
ters with firing arcs to the 
rear. There is also a nose 
turret, likewise a tunnel gun 
behind the rear steps to look 


se die b ge 


International News photo 


YANKS BROUGHT RUNWAY WITH THEM 


It was this very practical steel strip-mat runway 
which quickly made operations “click” at Guadelcanal’s 
Henderson Field once it was wrested from the Jappos. 


Mat, which neatly facilitates takeoffs and landings of 
such big planes as Army B-17, shown here, is laid in 
small sections, can easily be repaired: 
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Made to Army-Navy specifications in regular assem- 
blies known as Types AN130, AN135, AN140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles are available, 
Long and Short, as shown in the picture above. Short 
styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds, Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer’s final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products. 


“AERO-SEAL” HOSE CLAMPS 


This new of hose 
a ook op 


clamp ca applied 
without removing the ‘ 
hose from the pipe or ~ 
coupling. As shown, 
the spring steel band 
can be opened up to 
slip over the assembly. 


Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1” diameter and larger. Quality con- 
struction throughout. | 


WRITE FOR LITERATURE 


Circulars on Aircraft Standard Parts products 
will be sent promptly on request, giving full 
engineering data and prices. Our products are 
backed by fifteen years’ experience in this field, 


£ 
1711 Nineteenth Ave. 
Rockford, Illinois 


AIRCRAFT 
STANDARD PARTS CO. 





after attacks from _ below. 
The ships are camouflaged 
gray blue, plus white under- 
neath in patch pattern. It 
carries a crew of eight, with 
bunks for four, has an electric 
stove, fresh water facilities, a 
unit for distilling sea water, 
and a gasoline-burning heater. 
It has tricycle landing gear, 
two center wheels and one at 
the nose, is equipped to stay 
aloft 29 hr. at 199 m.p.h., is 
made of an aluminum alloy, is 
to be used for anti-submarine 
duty and reconnaissance work, 
and will be able to carry 
bombs, depth charges, and 
torpedoes. The first all- 
Canadian-built Catalina am- 
phibian, made its maiden 
flight in December. Canadian 
Vickers constructed it. 


Trans-Canada _ Aijr Lines, 
publicly-owned Canadian air- 
line, carried record traffic 
during October, with 10,822 
passengers and 245,738 lb. of 
mail. And express increased 
by 43,114 lb. over October of 
1941. Trans-Canada Air Lines 
recently revised its schedules, 
now flies 22,670 mi. per day. 


Reorganization of RCAF 
elementary flying training 
schools was effected early in 
December, bringing civilian 
operated schools more directly 
under RCAF service control. 
These schools had been under 
private companies, primarily 
with civilian instructors, ex- 
cept for certain sergeant in- 
structors on loan. Existing 
personnel is being absorbed 
into the RCAF, and in the 
future all schools will be 
RCAF staffed. Main reason 
for the reorganization is the 
unavailability of qualified ci- 
vilian instructors. Under the 
new set-up, the representa- 
tive of the operating company 
will be known as the mana- 
ger, and the chief flying in- 
structor will be given an 
RCAF commission and will be 
senior RCAF officer at the 
school. 


The “Mosquito” fighter- 
bomber will have its most im- 
portant production line in 
Canada, according to Ralph 
P. Bell, director-general of 
Canadian aircraft production. 
The Mosquito is being built at 
a Dominion deHavilland plant. 


A Joint Committee for 
Standardization of Air Train- 
ing in North America has been 
formed as a result of last 
summer’s Ottawa Air Train- 
ing Conference. Committee 
chairman is to be Maj. Gen. 
Yount, U. S. A., and Canada 
will be represented by Air 
Vice-Marshal R. Leckie, air 
member for training in the 
Canadian Air Council. It is 
understood that one of the 
major questions to be dis- 
cussed and put into operation 
is the training of United 
States recruits in Canada, 
which has ample air training 





facilities under the Brits 
Commonwealth Air Traini), 
Plan. Another propos.) made 
is the training of Unity 
States recruits in Canady 
which has ample air ‘rainy, 
facilities under the Britis 
Commonwealth Air Trainin, 
Plan. Another project is 1 
training in Canada of Amer. 
cans who are over-age {y 
the USAAF. United Stats 
training age limit is 26, j 
Canada it is 31. 


F. T. Smye, Hamilton, On; 
executive, formerly executire 
assistant to Ralph P. Bell, ¢, 
rector-general of aircraft pr. 
duction, has been appointa 
director of the producti, 
program, aircraft rroductig, 
branch of the Depariment ¢ 
Munitions and Supply. 


The Canadian governmen 
during November took ove 
the ownership and manage. 
ment of the aircraft plant o 
the National Steel Car Corp, 
Ltd., where Lancaster bom}. 
ers and other aircraft are be. 
ing manufactured, assembled, 
and overhauled. Reason fo 
this move: To expedite oper 
ations and maintain coopers. 
tion between plant manage. 
ment, Department of Mui. 
tions and Supply, and builders 
of the Lancaster in Britain, 
The plant is to be operated by 
Victory Aircraft, Ltd, a 
wholly-owned government 
company of which J. P. Bick. 
ell, Toronto mining magnate is 
president. Compensation to 
be paid National Steel Car 
is to be determined by agree. 
ment, or under statutory ex- 
propriation procedure. The 
step was taken to assure 
continuance and _ completion 
of the Lancaster program. 


This year has been the big- 
gest in the history of Cana- 
dian airfield construction 
Canada now has approxi 
mately 200 fields in operation, 
many of them hacked out of 
almost inaccessible wilderness, 
where before the war the 
white man scarcely even sel 
foot. And the areas acquired 
for these fields would equal a 
half-mile strip around the 
world at the equator In the 
past few months, work has 
been rushed on new sites (0 
make them available fo 
winter flying. When spring 
thaws the ground, these wil- 
ter bases will go out of use 
until permanent runways call 
be installed. Hangars and 
lighting systems wil! be in 
stalled at these new fields 
this winter. 


Canadian —aircrai: _labor 
conditions have bee: under 
review by government labor 
committees for some months. 
Latest case to be <«ttled 3 
that of the Fleet Aircraft 
Corp. and its emplovees, 
signed to prevent st: kes and 
lockouts. The agreez.ent pro- 
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yides for an 8 hr. day and 48 
nr. week, time and a half for 
overtime, regular rest periods, 
jeaves Of absence without loss 
of seniority for men in mili- 
tary services, and equal pay 
fo women. The pact also 
provides for a grievance com- 
mittee, and recognizes the 
Fleet Aircraft Workers’ Asso- 
ciation, affiliated with the 
Canacian Aircraft Works Or- 
ganizition, as the only legiti- 
mate »argaining body. Nearly 
2.000 workers are affected. 


MSF Unveiled 


The Merchant Ship Fighter 
Unit, which uses_ so-called 
Catafighters, airplanes. at- 
tached to merchant ships and 
catapulted into the air in case 
of long-range bomber attacks, 
recently celebrated its . first 
pirthday. Built up through 
cooperation of the RAF Navy 
and Merchant Marine, crews 
and planes are supplied by the 
RAF, catapult equipment and 
Fighter Direction Officers by 
the Navy and ‘ships and gen- 
eral personnel by the -Mer- 
chant Marine. Final decision 
on-catapulting rests with the 
master of the CAM _ ship. 
Since these planes have gone 
into service, not one merchant 
ship has been lost from long- 





range bombing attacks, even 
though some of the planes 
are naturally lost after each 
action. 


Indian Plant In Full Swing 


Somewhere in the middle of 
India a new aircraft plant is 
coming into full production— 
the brainchild of an enter- 
prising American and a mod- 
ern Indian business man. The 
original idea to start the Hin- 
dustan Aircraft Corporation 
came from Walchand Hirach- 
and, who managed to interest 
William Pawley of Intercoriti- 
nent, who had already built 
large plants out of the ruins 
of China. ‘Ground was broken 
some 20 months ago, and 
since then the ratio of foreign 
workers has steadily ‘decreased 
till the plant is now run 
mainly with Indian help. Raw 
materials are Coming from 
India itself as much as pos- 
sible. 


ATA Anniversary 


England’s Air Transport 
Auxiliary was three years old 
in mid-September, during 
which years it delivered 100,- 
000 planes in 225,000 flying 
hours over 30,000,000 mi. 








On Schedule ... by “Vista” 


Commercial airlines still being operated by Germany in 
Europe have now been cut down to the absolute mini- 
mum, one of the latest being the elimination of the link 
with Lisbon, which had been running via Vichy, France. 
The current sparse news seems to indicate that Lufthansa, 
once the most plentifully equipped airline in Europe, has 
been stripped of all aircraft which could serve a pos- 
sible military prupose. Lufthansa’s mainstay craft—the 
sturdy Junkers 52-3m’s—have been seen in great num- 
bers over both the African and Russian fronts, rushing 
up troops and equipment. Many of these planes appear 
to have just come off the commercial services, only being 
armed with a few light machine guns. 


At the same time, some of the Nazis’ newest large planes 
have been pressed into military service, too. Notably, 
the Blohm & Voss BV-222, a sizeable flying boat origi- 
nally designed for transatlantic service, has been con- 
verted into a troop carrier, and several of them have 
been shot down over the Mediterranean. This 150-ft.- 
span, plane weighs some 90,000 lb. loaded, and is powered 
by six BMW 1,000-hp. engines. It may be said to be but 
slightly larger than the Boeing 3l4a. The craft’s use 
of six 1,000-hp. engines, instead of the larger 1,500 hp. 
engines made by the same concern, seems to indicate 
that this plane was designed around the start of the 
war. 


In Switzerland attention is still being fooussed on post- 
war plans, especially since it is generally felt that the 
increasing fuel capacity and range of modern aircraft 
will finally eliminate the use of Swiss airfields as half- 
way stopping places. ‘This development is generally 
expected to force this small country to provide sufficient 
air services to meet its own service demands and to 
allow for a general junction with the postwar airline 
network. At the same time, Swiss authorities are work- 
ing on a continuation of the International Air Traffic 
Association’s (IATA) activities, in that a general com- 
Pilation of laws and rules pertaining to aerial traffic, 
with its many legal and technical aspects, is being drawn 
up for possible future use. 
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Holes drilled through all faces to meet center hole 
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TER HEAD MACHINE SCREWS 


Used in many assembly operations and hence 


available in several types and a wide range of 


is bright and uniform, 
identified by “X” on head, 


sizes. Low-carbon screws, for ordinary uses 
where high strength and-close tolerances are 
not required, made to ‘Air Force drawings 
ACS00A and ACS501A.° Heat-treated nickel 
steel screws, for more particular applications 
where screws are appreciably stressed, con- 
form to Army-Navy drawings ANS502 and 
AC503. For close positions, where double 
cross-drilling is desirable, nickel steel screws 
conform to Navy drawing NAF-1164. Plating 
Nickel steel items 


DRILLED HEAD AIRCRAFT BOLTS 


Generally known 
as “Engine Bolts” 
and widely used 
in aircraft con- 
struction’ where 
bolts with heads 
drilled to accom- 
modate lock wire 
are required. 


in top of hexagon 


head. Made of heat-treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through ANS81 and sizes up to 6” length. 
Also in coarse thread (NC3) or fine thread (NF3) styles. Carefully 
inspected and tested for quality, accuracy, and uniformity. Cadmium 


plating conforms to AN-QQ-P-421. Identified by “X” on head. 





THREADED TAPER PINS 


Specially-designed pins, generally used 
in aircraft construction in place of com- 
mercial taper pins. Made to conform 
with Air Force drawing AC386 in sizes 
from 1 through 5. Can be furnished 
with threaded end either drilled or not 
drilled for cotter pin. Material is nickel 
of Army-Navy AN-QQ-S-629 
specification, cadmium plated in accord- 
ance with AN-QQ-P-421, 
ground after hardening to insure ac- 
curacy and uniformity. 
AN975 washers also available. 





steel 


CATALOG AND ENGINEERING DATA 





Oa Se) 


19th Ave. at 12th St., Rockford, Illinois 


Seid for your copy of new <aing 
No. 101, showing complete prices an 
engineering data on_ Hexagon and 
Drilled Head Bolts, Clevis 
Pins, Fillister and Washer Head 4 
Screws, and Threaded Taper Pins. ¢& 
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SABOTAGE... 40m He wr 


Sharp...jagged... destructive! Not 
bombs. Merely little specks of dust 
. . . but far from harmless, as high- 
powered microscopes would show. 

It is easy to imagine what damage 
these hard, jagged particles can do to 
precision finished bearing surfaces in 
equipment ranging from delicate 
instruments to heavy machines. When 
a highly finished part must be scrapped 
because of dust-damage, much more 
is lost than just a piece of metal. Many 
hours of expensive, painstaking labor 
are completely wasted. 

One of the best defenses against 
dust-sabotage is air conditioning... 
the specially designed kind of air 
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conditioning which, through efficient 
air filtering and accurate control of 
temperature and humidity, is making 
possible precision tolerances never 
before attainable. 

General Electric has taken an out- 
standing part in the development of 
this new air conditioning. Already, 
the war has taught us how to make 
equipment more compact, more flexi- 
ble, and far more efficient. Required 


*‘climates”’ are faithfully reproduced. 
When the war is over, air condition- 
ing... better, cheaper, more universally 
used... will do much to make the world 
of the future happier and more useful 
for everyone. Then, as now—General 
Electric will be a leading source of all 
kinds of air conditioning. 

Air Conditioning and Commercial 
Refrigeration Department, Division /1, 
General Electric Co., Bloomfield, N. J. 


ttt Conditioning by 
GENERAL @ ELECTRIC 
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‘craft stockholders’ will 
ave a long wait for their 
ft annual reports’ since 
anagements of all types of 
ndustrial companies say 
ey wil! be unable to get out 
er yearly financial state- 
ents with the usual dis- 
atch. Thinning lines of of- 
ce help, overburdened pub- 
ie accountants, complicated 
xx regulations, and contract 
enegotiations all are com- 
ining to set back annual 
eports from three to six 
veks. Eventually, reports 
i] be Yready—minus any 
tata that might be remotely 
if aid to the enemy. 


RA Rt Sy coe 


ircraft plant expansions are 
till continuing, although WPB 
as called a halt to new con- 
truction in nearly all other 
nnases of the war effort. Some 
of the recent Defense Plant 
orp. contracts for additional 
nant facilities include: Re- 


mublic Aviation, $9,000,000; 
Liberty Aircraft Products 
orp, $300,000; and Ex- 


ell-O Corp., $450,000. 


Bendix Aviation recently de- 
cared a year-end dividend 
which brought 1942 payments 
up to $3.75 per common share 
as compared with $4 per share 
in 1941, while Sperry Corp. 
made a payment of 75c. that 
brought 1942 disbursements to 
$150 a share, against $2 the 
preceeding year. At the same 
tine Thompson Products de- 
cared a 25c. dividend which 
made a 1942 total of $1.50, 
compared with $2.50 in 1941. 


Bell Aircraft, according to a 
Wall Street report, is another 
aircraft company, which is 
considering a loan of the V- 
type, the new bank financing 
method that is steadily grow- 
ing in favor in both the air- 
craft and automobile indus- 
try. The Bell loan may run 
to $30,000,000. At the same 
d time, Chicago reports have it 
bea that Borg-Warner Corp. is 


m- considering a loan for a 
lly similar amount. Electric Auto- 
J Lite has arranged a $17,000,- 
ld 000 three-year loan to finance 
Ful its war production program. 
ral Five auto industry leaders, at 
ill a recent press conference in 
Detroit, expressed the col- 

lective opinion that the air- 

‘af craft industry probably offers 
less attraction to the auto in- 

l, dustry as a field for postwar 
J. €xpansion than the auto busi- 


hess may offer to the aircraft 
companies in the future. This 
interesting expression follows 
tumors that several leading 
alrcraft companies were con- 
templating entering the motor 
car field after the war. 


Chicago & Southern Air Lines 
called its preference stock for 
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By RAYMOND HOADLEY 
MANUFACTURE of aircraft became America’s leading 


industry in 1942. 


For output of this new industrial giant 


ran in the neighborhood of $4,500,000,000 in the year just 
ended—a larger dollar volume by far than the automobile 


industry ever realized in its best year. 


This record 1942 


dollar volume compares with $1,650,000,000 in 1941, $544,- 
000,000 in 1940, and $225,000,000 in 1939. 

But that is only half the story. More than $2,000,000,000 
has been expended by the government and the aircraft 
industry in plant and equipment in the past two years. 
Furthermore, unfilled orders, which totaled around $8,500,- 
000,000 a year ago, are several times that amount today. 
A number of aircraft companies have unfilled orders in 


excess of $1,000,000,000. 


There are more than 100 plants 


building planes, engines, and propellers, and in those plants 
there are 1153000 women employed as against 5,000 a year 
ago. Next year all these statistics will become more astro- 
nomical than they are here at the 1942 year-end. 

The dividend tabulation of 13 primary aircraft manufac- 
turing companies (see accompanying column) shows that 


stockholders have not done badly this year. 


Of the manu- 


facturers represented in the tabulation, six paid the same 
dividend as in 1941, three disbursed a smaller amount, one 
increased its payment over a year ago, and three declared 


initial dividends in 1942. 


A few more of the larger com- 


panies were still to be heard from when this was written. 





redemption on Jan. 1 at $12.50 
a share. The issue was con- 
vertible on the basis of two 
shares of common for each 
Share of preference _ stock. 
Publication of nine months 
earnings figures by several 
airlines caused the majority 
of air transport stocks listed 
on the New York markets to 
establish new highs. Here, 
partly, is the reason: Ameri- 
can Airlines’ reported net 
earnings of $3.91 a share, 
against $3.38 in the like 1941 
period, and declared a $1.50 
common dividend; United Air 
Lines earned $1.34 a share, 
against 83c. last year; and 
Western Air Lines reported 
a net of $1.22 a common 
share for the nine months, 
against 4c. in the like 1941 
period. 


Further good news for the 
airline stocks centered around 
the CAB decision to drop its 
plan to recapture air mail 
“excess” pay. ‘This meant 
that American Airlines, East- 
ern Air Lines, and Pan 
American-Grace Airways will 
not have to return several 
millions of earned income to 
the Treasury. But current 
mail payments were reduced, 
and the airlines’ generally 
were served notice that the 
day is not far off when do- 
mestic airlines will be able to 
operate profitably without a 
government air mail subsidy. 


Cessna Aircraft reported net 
earnings of $738,202 for the 
year ended Sept. 30, 1942, or 
$2.11 a common share, as 
against $1,796,594 or $5.13 in 
the like 1941 fiscal year. Net 
Sales were $37,588,529 com- 
pared with $13,646,040 in 
1941. The company has made 





provision for a government 
refund of $4,800,000 on _ re- 
negotiatidn of war contracts. 
Subsequent to Sept. 30, War 
Department officials proposed 
a downward adjustment of 
net profit amounting to 
$1,850,000 (before federal and 
state income taxes). This 
proposal has been rejected by 
the management. Net income 
for the 1942 fiscal year, how- 
ever, remains subject to any 
renegotiation adjustment con- 
summated between the com- 
pany and the government. 


Packard Motor Co. estimated 
1942 sales at about $240,000,- 
000 — two and one-quarter 
times its greatest peacetime 
volume. The company has 
reached capacity operations on 
marine engines but expects to 
increase its output of Rolls 
Royce aircraft engines sub- 
stantially in each of the next 
six months. Production was 
said to be three weeks ahead 
of schedule at the year-end. 


Nash-Kelvinator Corp., which 
is producing Pratt & Whit- 
mey engines in ten of its 
plants, expects to reach peak 
output in this year when dol- 
lar volume will be four times 
normal peacetime business. 
Nash reported earnings of 
$3,828,755 or 89c. a common 
share, for the fiscal year 
ended Sept. 30, 1942, as com- 
pared with $4,617,052, or $1.07, 
in the 1941 fiscal year. The 
company, which also has a 
large propeller contract, re- 
cently relinquished a naval 
contract for the manufacture 
of cargo planes. 


Lockheed Aircraft Corp. has 
registered with the SEC a 
$174,000 issue of participations 





in its new employees’ retire- 
ment plan. The plan is for 
the benefit of employees, offi- 
cers, and directors. Trustees 
of the fund may invest pro- 
ceeds in annuity contracts or 
United States government se- 
curities. . 


Beech Aircraft reports sales 
of $59,592,953 for the fiscal 
year ended Sept. 15, 1942 as 
against $8,062,204 in the pre- 
ceding year. Net earnings 
amounted to $2,417,819, or 
$6.04 a share, compared with 
$471,715, or $1.17 a share, in 
the 1941 fiscal year. Earnings 
for the past year are subject 
to renegotiation of contracts, 
the War Departinent having 
proposed a $2,715,375 down- 
ward adjustment of earnings 
before taxes. The company 
has rejected the proposal. 


Fairchild Aircraft of Canada, 
Ltd., Montreal, reports net 
profit for the year ending 
June 30, 1942, of $98,540 com- 
pared with $39,429 in the pre- 
vious year. President H. M. 
Passmore reported at the an- 
nual meeting that the com- 
pany’s production of aircraft 
was more than four times 
that of the previous year. 
When extensions to the com- 
pany’s plant, now under con- 
struction, are completed, the ' 
company will have 600,000 sq. 
ft. of floor space compared to 
38,000 sq. ft. in 1937. 


Common dividend payments 
of 13 primary aircraft manu- 
facturing companies in 1942 
and 1941 are tabulated below: 


1942 1941 
Aviation Corp. $0.25 $0.15 
Beech 1.00 none 
Bell 2.00 2.00 
Boeing 1.00 none 
Cessna 1.00 1.95 
Consolidated 2.00 2.00 
Curtiss-Wright 1.00 1.00 
Douglas 5.00 5.00 
Lockheed 2.00 2.00 
Martin 1.50 1.50 
North American 1.00 2.00 
United Aircraft 3.00 4.00 
Vultee 0.50 none 


Merger of Vultee Aircraft 
and Consolidated Aijircraft 
probably will be effected this 
coming spring, according to 
Wall Street reports. Vultee 
owns approximately 34 per- 
cent of the outstanding 
Consolidated capital stock, ac- 
cording to the last official 
tabulation. 


Solar Aircraft raised its 1942 
dividend payments to 20c. a 
share as compared with 10c. 
in 1941, while United Aircraft 
Products Co. paid $3 a share 
last year against $4 a share 
in 1941. Continental Motors 
disbursed $1.50 a share in 
both years, while National 
Aviation declared dividends of 
6246c. a share in 1942 against 
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TYPICAL ROLLED ALUMINUM ALLOY SECTIONS 


CONTACT 
HINER 


For Rolled Metal Sections 


Year after year, mile after mile of metal channels, edgings, 
nosings, trim, etc. have come from Kinkead’s “built-for-the-job” 
precision rolling equipment. Now—major aircraft builders are 
depending on Kinkead’s production facilities—some for specially 
designed roll-formed structural members—others for sections to 
take the place of “hard to get” extrusions. 


You Can Depend on KINKEAD for Close Tolerance 
Requirements 


Kinkead rolls aircraft alloys in big volume to much closer 
tolerances than obtainable by many production methods now 
employed in the aircraft industry. Kinkead’s high production 
speed insures a low ratio of die cost while meeting your close 
tolerance requirements of special channels, angles, stringers, hat 
sections, Z bars and substitutes for aluminum extrusions. Shapes 
rolled by Kinkead can be designed for an unusually favorable 
ratio of strength to weight. 


KINKEAD Experience and Production Methods 

are Available to You Now! 
Kinkead production is fast and dependable. Every Kinkead 
rolling machine is operated by exacting craftsmen—precision 
trained crews with specialized experience. They know your 
needs and they meet them. Same way with our drilling, punch- 
ing, buffing operators—they know the high Kinkead standards 
and they meet them. 


WHAT ARE YOUR 
SPECIFICATIONS? 
We will be glad to put before 
you detailed data regarding our 


capacity, experience and ability 
to produce rolled aircraft sections 


to your exact specifications. Our 
specialized knowledge and equip- NOW 
Lol 


ment is at your service. 


PLANT OFFICIAL CONTACT: W. S. Kinkead--B. W. Brooks 


HINKEAD INDUSTRIES 


INCORPORATED 
1609 N. Wolcott Ave., Chicago, Ill. 





only 5c. a share in 1941. 
American Airlines remained 
one of the few air transport 
concerns to make dividend 
payments, distributing $1.50 a 
share to stockholders in both 
1942 and 1941. 


Brewster Aeronautical Corp. 
has filed suit in the U. S. Dis- 
trict Court at Philadelphia 
against James Work, former 
president, P. N. Stevenson, 
former vice-president and J. 
Griftiin Boardman, former di- 
rector, to have them held lia- 
ble for the return of more 
than $3,000,000 paid to the 
Miranda brothers in alleged 
illegal commissions on the 





sales of aircraft equipment { 
foreign countries. 


Fairchild Aviation, in 4 ye. 
port for the nine month 
ended Sept. 30, 1942, showeg 
net earnings of $669,568, equa) 
to %1.99 a capital share a 
compared with net of $656793 
or $1.98 a share, in the like 
1941 period. 


Square D Co. reported ne; 
earnings of $1,564,577 for the 
first nine months of 194) 
equa! to $3.55 a share as com. 
pared with $2,255,876, or $5.17 
a share, in the corresponding 
1941 period. Certain contracts 
may be renegotiated. 





On the Raw Materials Front 


MOST AUTHORITIES agree 
that copper represents the 
most critical shortage among 
the vital war metals although 
the tight situation in steel 
and in some of the others 
seem to receive more atten- 
tion in the press. Shells and 
tanks and naval vessels eat 
up* enormous amounts of the 
red metal. 

But meanwhile aircraft pro- 
duction requires more copper 
than the average person re- 
alizes. The big four-engine 
Flying Fortresses and Libera- 
tors, for example,.use more 
than 1% tons of copper apiece, 
while one type of fighter 


plane takes more than 800 lb. 


Copper, like aluminum, is 
one of the most severely ra- 
tioned metals today, with 
every pound going into direct 
military orders, lease-lend, or 
highly essential industrial 
uses, The amount of copper 
going into electric systems, 
communications, chemical 
plants, and other industrial 
purposes, today acounts for 
only one-fifth of the total 
supply. 

At the same time, the cur- 
rent supply of 200,000 tons a 
month is the largest in the 
nation’s history and is more 
than twice the 1938 produc- 
tion. Subsidies have boosted 
the output of high-cost mines 
in the United States, Canada, 
and South America. 

Steel is being substituted 
for copper in the making of 
Shell cases in an attempt to 
take some of the pressure off 
copper. Steel is short, but 
copper is shorter. Copper is 
non-replaceable for many es- 
sential military purposes, and 
in view of its limited supply, 
some other critical materials 
must be substituted for it 
when possible. 

Uncle Sam’s copper supply 
this year will be greater than 
that of the whole world in 
1938, the last full peacetime 
year. Yet estimated essential 
requirements in 1942 were 8 
percent in excess of the visi- 
ble copper supply, while this 
year they will be 25 percent 
above the maximum present 





supply. Fact is that the 1943 
copper supply will determine 
the amounts of munitions and 
war material that the United 
States can produce in several 
major categories. 

Tank production, for in- 
stance, has been curtailed to 
about 50 percent of the 
capacity of several of the tank 
arsenals in order that cop- 
per, and some other critical 
materials as ‘well, may be di- 
verted to aircraft and ship- 
building. Reductions in the 
output of other armed vehi- 
cles have been made. A 
medium tank takes almost a 
half ton of copper. A scout 
car takes 150 Ib. 

What can be done to make 
more copper available? First 
of all, the manpower situa- 
tion must be solved. Last 
year the domestic copper com- 
panies estimated that 5,000 
tons of copper were lost a 
month because of the drift 
of manpower away from the 
mines to more lucrative war 
industries and into the armed 
services. The absentee prob- 
lem also reached alarming 
proportions. Mine wages 
have been “upped” recently, 
and the drafting of manpower 
from the mines has_ been 
halted. 

Copper subsidies have been 
increased, and larger imports 
are expected. Most of Can- 
ada’s red metal exports go to 
Great Britain at a price, inci- 
dentally, approximately 25 
percent below that prevailing 
in the United States. How- 
ever, our government has 
contracted to bring in from 
40,000 to 50,000 tons of high- 
cost copper from the Domin- 
ion this year. Rationing will 
be tightened further, <ubsti- 
tution will increase, and 
copper scrap will be requisi- 
tioned by the governm«nt in 
cases where it cannot be ob- 
tained voluntarily. 

How much the supply can 
be increased by these means, 
war production officia's are 
unable to estimate> Lut it 
should be substantial. ‘Mean- 
while, copper will continue to 
be the war-effort paceniaker. 
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Up on the edge of the Arcuc, Ailied pilots are wearing electri 
heated flying suits. But there’s no such protection for their 

flying P-38s. At 30,000 feet the cold reaches 67° below zer 
sea level the cold is still intense. Yet normal operation o 
plane’s hydraulic controls is absolutely necessary even at 

temperatures. VARD makes hydraulic control valves and actu 
units for the Lockheed Lightning. Some of these are built tj 
own design, others originated with the aircraft company. ‘ 
precision-built hydraulics are doing the job well, and no n 

how bitter the cold, the P-38 is always—Lightning! 
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The Challenge of the Present... 
and the Promise of the Future! 


Turse are challenging days in 
which to live and work—and America 
has met the challenge. Week by week, 
the people of this country are proving 
that they can make sacrifices and 
ignore discomforts. And industry has 
met the challenge by pooling its knowl- 
edge and resources, developing new 
techniques and materials, and creat- 
ing a vast new reservoir of supply. 


The result of all this is a great new 
market of the future: A growing de- 
mand for millions of war-restricted 
articles—new, improved products for 
post-war competition—a backlog of 
savings created by war bonds and 


BRYANT 


curtailed buying. . . . The result, Say 
many of America’s foremost analysts, 
is post-war prosperity! 

If you are to be prepared for a cuick 
transition from armament to peace 
time business, now is the time to study 
your tooling problems—and in this we 
can help you. For Bryant engineers 
are among the foremost authorities jy 
the specialized field of internal grind. 
ing .. . and today, with their major 
war production problems solved, they 
are once more ready to help you. 


Write now and give them full informa. 
tion on your internal grinding prob. 


lems. 
GRINDER CoO, 


Springfield, Vermont, U. S, A, 
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major John Haley 
d th, United Aircraft Corporation announces that RAYCROFT 
+ Say WALSH has been designated senior vice-president and 
ou. J. REED MILLER elected a vice-president of the cor- 
poration. Mr. Walsh has been with United since 1930 
when he was elected vice-president and director of Hamil- 


- U.8.A.A.P. 
MAJOR RICHARD T.  ¢, B, “SCOTTY” BUR- 
KIGHT, pilot of the trans- MOOD, formerly chief pilot 
port plane which carried for Generalissimo Chiang 
Wendell Willkie on his Kai-shek, and later a mem- 
28,000 mile around-the- ber of the U. S. Ferry Com- 


IGOR SIKORSKY, winner 
of double honors from the 
Institute of Aeronautical 
Sciences. He has been 


forma. elected an honorary fellow, 


" prob. 











ton Standard Prepeller, which position he left in 1940 to 
become vice-president of United. Mr. Miller has been 
with United since 1924 when he joined Hamilton’s predeces- 
sor, Standard Steel Propeller. He continues as a vice- 
president and director of Pratt & Whitney and general 


manager of United. 


DONALD S. FRED- 

K- of Rohm & Haas 

awarded- the annual 
John Wesley Hyatt Award 
for an outstanding contri- 
bution in 1941 to the plas- 
tics ‘industry. The award, 
established by Hercules 
Powder is named for the 
man credited with being the 
inventor of the first plastic. 


F. C. CRAWFORD, presi- 
dent of Thompson Products 
was elected president of 
NAM for the coming year 
‘4y the new board of direc- 
tors succeeding W. P. 
Witherow, now chairman of 
the board. Mr. Crawford was 
chairman of the War Con- 
gress Resolutions Committee. 


EDMUND T. ALLEN, one 
of this country’s foremost 
test pilots and aeronauti- 
cal engineers, was honored 
by a dinner given him by 
the Institute of the Aero- 
nautical Sciences on the 
39th anniversary of the 
first flight of the Wright 
brothers, for which he gave 
Wright Brothers Lecture. 


ALFRED MARCHEV, Re- 
public vice-pres. has been 
named gen. mgr. of the 
company’s L. I. plant. He 
joined Republic in 1942 as 
asst. to the president, later 
became vice-pres. and asst. 
gen. mor. Ralph Damon 
has relinquished the post to 
supervise other plants. 
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world flight, was awarded an 
oak leaf cluster for the Dis- 
tinguished Flying Cross for 
extraordinary achievement 
in completing a difficult and 
hazardous mission. 


FRED H. COLVIN, Editor 
Emeritus of American 
Machinist, was awarded 
the Worcester Reed War- 
ner Medal at the annual 
ASME meeting for “in- 
fluence toward efficiency 
and humanity in industry”. 
At present, he is giving full 
time to the Navy as tech- 
nical consultant. 


CAPTAIN BASIL ROWE 
of Pan American Airways 
has just celebrated the com- 
pletion of 26 years of con- 
tinuous flying. He has 
rolled up a total of 18,890 
hours of flying time, which 
Pan American figures mean 
9 years of working days in 
the sky. 


mand, is now a member of 
the B. F. Goodrich Com- 
pany in charge of flying 
operations. He first soloed 
in 1920, then barnstormed 
for several years. 


& 


DR. HUGH L. DRYDEN 
of the National Bureau of 
Standards has been elected 
eleventh president of the 
Institute of the Aeronauti- 
cal Sciences for the year 
1943. He is an honorary 
Fellow of the Institute and 
editor of the Institute’s 
Journal of the Aeronautical 
Sciences. 


and also named to receive 
its annual Sylvanus Albert 
Reed Award for 1942 for 
a notable aeronautical con- 
tribution with apparent 
practical value. 





COL. EDWARD S. EVANS, 
president of Evans Prod- 
ucts, was elected to the 
board of directors of Bowlus 
Sailplane. He is an advocate 
of gliding and soaring and 
donor of the Edward S. 
Evans trophy for future 
“grand gliding” champions 
of the United States 
Army. 


LOUIS R. INWOOD for the past two years with the 


War Production Board and 


its predecessors, where he 


assisted in planning distribution of materials for aircraft 


producers, 


has joined the staff of Transcontinental & 


Western Air as assistant to the treasurer and RUSSELL 
CANTWELL joins them as executive assistant to E. Lee 


Talman, vice-pres. & treas. 


For the past two years he 


has been aviation commissioner of the Kansas City, Mo. 
Chamber of Commerce where he was primarily responsible 
for planning Missouri’s broad aviation program. 
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4SECOND FRONT + 


“a alecaiy hee! - 


The men and women who build Kinner 


* 


Engines, and the millions more in all the 
war plants across America, have taken 


the offensive for Victory. 


This IS the second front! For our part 
of this offensive we are building more 
and more Kinner Engines for the Allies 
to train new pilots in the most effective 


way to fly to Rome, Berlin and Tokio. 
KINNER MOTORS, INC. - GLENDALE, CALIFORNIA 
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KROSPHERE 1942, edited by Glenn D. Angle. 
ished by Aircraft Publications, New York. 
45 pages, $12.50. 


4 massive, arm-breaking catalog of 
'. transport, trainer, and fighter planes 
+ 92 nations, including specifications, 
nstruction, standard equipment, in- 
mments, and revealed performance. 
nere are also chapters on engines, 
atisties (mostly U.S.) and a buyer's 
nide. 

Since last year’s edition, sections on 
hmeric:n, Russian, and Jap planes 
ave been expanded. And added are a 
pecial chapter on armament and its 
iture, also statements by leading Amer- 
an military aviation officers. 

Says Maj. Gen. George E. Strate- 
eyer, chief of the Army air staff: 
‘(ur planes have a battle record of 
proximately two enemy planes de- 
toyed for each Air Forces fighter or 
mber shot down in aerial combat.” 
But in an introductory article titled, 
\irpower in Action, Cy Caldwell points 
ut; “There is no certainty that the 
present advantage enjoyed by the RAF 
and the small American force will con- 
tinue forever. There is not yet in the 
world a great airpower nation—a na- 
tin that ean gain control of the air as 
Britain and the United States earlier 
gained control of the seas.” 


WHAT'S THAT PLANE? by Wolter Pit- 
tin, Jr. Published by Penguin Books, Inc., New 
York, and The Infantry Journal, Inc., Washing- 
fon, 222 pages, appendix, illustrations, index, 
de 


With the addition of 19 planes, mostly 

American, data. on which were not avail- 

able last spring, the second edition of 

this book contains short descriptions on 

speed, range, altitude, armor, and power 

of 83 British, American, and Jap fighter, 

/ bomber, and transport planes and Ger- 
Jo, wan long-range ocean planes. 

Data is introduced by a brief chapter 

q mm methods of identification, with classi- 

feation according to visual characteris- 

ties which are illustrated by plane, front, 

and side view silhouettes, many of them 

taken from AVIATION. 


HURRICANES, by Ivan Ray Tannehill. Pub- 
lished by Princeton University Press, Princeton. 
45 pages, illustrations, appendix, bibliog- 
raphy, $3.50. 


Whys and wherefores—but, alas, not 
the prevention—of hurricanes are now 
lid bare by the chief of the Marine 
Division, U. 8. Weather Bureau. 

In simple language and with refer- 
tnees to official and personal records, 
te analyzes the origin, tracks, winds, 
«cecompanying rainfalls, and results of 
hurricanes. They have destroyed and 
saved. They have filled reservoirs and, 
i March, 1889, perhaps prevented a 
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Reeent Books 


war between the United States and 
Germany by wrecking six naval vessels 
about to “pot” each other in Samoa. 

But lest these good deeds belie their 
true temper, Mr. Tannehill includes a 
chronology (with estimates of damage) 
of hurricanes from June 16, 1494, on- 
ward and a few notes (in an appendix 
prepared for this second edition) on 
the 1938 wind which “caused greater 
economic loss than any other single 
storm in the world’s history.” 


INTRODUCTION TO AIRCRAFT DESIGN, by 
Thomas P. Faulconer. Published by McGraw- 
Hill Book Co., New York. 273 pages, illustra- 
tions, appendix, index. $2.75. 


Here is material based upon lectures 
given by the University of California 
to prepare engineers from other fields 
for technical positions in the aircraft 
industry. 

The various subjects discussed fall 
roughly into three parts: (1) Basie 
design (wing, fuselage, and hull strue- 
tures, landing gears, materials, and 
stress and weight analyses); (2) mili- 
tary aircraft (performance, engines, 
control surfaces, hydraulics, and fixed 
and electrical equipment); (3) con- 
tracts and testing. 

Aside from one _ equation-packed 
chapter on aerodynamics, this is a 
simple description of how and with 
what a plane is developed. “The aim,” 
says Mr. Fauleoner, “has been to pro- 
vide the additional amount of informa- 
tion to fit the man with general train- 
ing and background into the special- 
ist’s job,” 


WINGS OVER AMERICA, by Harry Bruno, 
Published by Robert M. McBride & Co., New 
York. 333 pages, illustrations, index, $3. 


Seventeen-year-old Harry Bruno took 
his first flight on Dee. 26, 1910, off the 
icy edge of a 60-ft. cliff in a glider 
he and a friend had constructed. Bruno 
has been in the air, or near it, ever 
since and drawing upon the experience 
of those 32 years, he has now set 
down reminiscences and enough addi- 
tional facts to make a fascinating, well- 
written resumé of American aviation 
progress. 

Bruno learned piloting from nimble- 
footed Vernon Castle. After the World 
War I, when the greatest danger in 
aviation was starving to death, he took 
a publicity job with Aeromarine Air- 
ways. He (and his partner, the late 
Dick Blythe) then handled publicity 
for nearly all the big names in aviation 
since then—Wright Aeronautical, Lind- 
bergh, Post and Gatty, American Air- 


lines, Pan American, Transcontinental 
Air Transport, et al. These contacts 
fill his book with a lively mixture of 
experience and personal opinion. 

Among his beliefs: That the Hinden- 
burg was sabotaged . . . that -Byrd’s 
unhappy trans-Atlantic flight first 
“proved that even weather was no ob- 
stacle to a successful ocean crossing” 
. .. that Lindbergh lost his popularity 
because he “always understood ma- 
chines better than people.” 

If Bruno’s predictions are as good 
as Billy Mitchell’s, future air transport 
will see multi-decked planes with 10,- 
000-hp. electric motors drawing power 
by waves from ground stations and 
mama, papa, and junior will be flitting 
about in helicopters. 

As though to make such visions rea- 
sonable, Bruno has appended 64 pages 
of pictures of aviation progress. Ob- 
viously there’s been plenty in aviation’s 
first 39 years, 


FLIGHT INSTRUCTOR, by Charles A. Zweng. 
Published by Pan American Navigation Service, 
North Hollywood, Calif. 480 pages, illustra- 
tions, index, $4. 


On the premise that “the student’s 


performance is a direct reflection of — 


the instructor’s technique and ability,” 
a former Army Air Corps instructor 
has prepared this manual “to teach 
pilots to teach.” 

Simply and briefly, he organizes the 
knowledge which aspiring instructors 
learned during their own progress to 
pilothood into definite suggestions and 
lessons to be taught fledglings. Follow- 
ing the curriculum recommended by the 
CAA, this book includes notes on 


theory, technique, and preliminary in- | 


struction, extensive chapters on cross- 
country flying, elementary, intermediate, 
and advanced maneuvers, regulations, 
and typical pilot’s and _ instructor’s 
examination questions. 


PROCESS PRACTICES IN THE AIRCRAFT 
INDUSTRY, by Frank D. Klein, Jr. Published by 
McGraw-Hill Book Co., New York. 266 pages, 
illustrations, index, $2.75. 


This is a detailed reference and in- 
struction book for skilled aireraft labor 
detailing procurement, properties, and 
processing of materials into finished 
parts meeting government standards. 

The author, senior metallurgist, Ma- 
terials Control Branch, Army Air 
Forees, treats the assembling process 
chronologically from the procurement 
and characteristics of finishes, fabrics, 
and metals through their preparation 
and fastening, finishing, and inspection. 
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Booth “prescription” felt... precision- 
cut into mechanical parts...is being 
used successfully in ‘‘unbelievable” 
applications. 


Modern technology produces felts 
that must be reckoned with, when en- 
gineers choose their industrial ma- 
terials. An impressive range in felt 
hardnesses, textures, and properties 
such as resiliency, oileabsorption, 
abrasion-resistance ... 


Get a copy of Booth’s abridged text- 
book, ‘‘The Technique of Felt Mak- 
ing.” It will give you a new concep- 
tion of the industrial importance of 
felt. May offer a quick solution to your 
own materials problem. 


THE BOOTH FELT COMPANY 
482 19th Street, Brooklyn, N.Y. 
745 Sherman Street, Chicago, Illinois 


COMBINATION APPLICATION CHART 
AND SAMPLE FILE 


3.. yours forthe asking. Standard 
file size. Contains actual swatches 
of S.A.E. felt types, with come 
~~ specification tables. No ob- 
igation... no Sales follow-up. 





He has also generously sprinkled the 
text with production directions and 
tables on properties and performances. 
For instance, the 22-page chapter on 
magnesium contains tables on the phy- 
sical constants and chemical resistance 
of pure and alloyed magnesium, plus 
formulas and instructions for chemical 
surface treatments. 


ELEMENTARY METEOROLOGY, by Vernor C. 
Finch, Glenn T. Trewartha, M. H. Shearer, and 
Frederick L. Caudle. Published by McGraw- 
Hill Book Co., New York. 301 pages, illustra- 
tions, appendices, index, $1.76. 


Offers simply written explanation, 
for secondary school students, of the 
nature and affect of weather and _ its 
importance to flying. Questions, sug- 
gested activities, topics for class re- 
ports, and summaries follow each chap- 
ter, and there are appendices on the 
seasons, instruments, and the interpre- 
tation of weather maps. 


WORKBOOK IN METEOROLOGY, by Athel- 
stan F. Spilhaus and James E. Miller. Published 
by McGraw-Hill Book Co., New York. 163 
pages, appendix, index, paper bound, $2.50. 


A ringbound notebook containing 
brief explanations of elementary phases 
of meteorology: Mean condition of the 
atmosphere, instruments, and methods 
of observation, dynamical meteorology, 
and weather-map and upper-air analy- 
ses. Each subdivision of these sections 
is followed by references to standard 
texts, charts, and maps, and there are 
exercise sheets to be filled in by the 
student. 


WEATHER STUDY, by David Brunt. Published 
by The Ronald Press Co., New York. 215 pages, 
appendix, index, $2.25. 


Detailed and comprehensive mathe- 
matical introduction to meteorology 
for student flyers. 


MERRIMAN'S STRENGTH OF MATERIALS, 
eighth edition revised by Edward K. Hankin. 
Published by John Wiley & Sons, New York. 
148 pages, tables, diagrams, index, 31.50. 


For secondary school students and 
mechanics, this is a simplified, elemen- 
tary text with numerous review prob- 
lems, also an appendix on the general 
properties of modern industrial mate- 
rials. 


MAP READING AND AVIGATION, by Rich- 
ard M. Field and Harlan T. Stetson. Published 
by D. Van Nostrand Co., New York. 129 
pages, illustrations, appendix, index, $2.50. 


Requiring only a knowledge of ele- 
mentary algebra and plane geometry, 
this text is designed to familiarize 
would-be pilots with primary principles 


of locating themselves. From it the 
can leara interpretation of aeria! phy. 
tos and contour maps, the principle 
of celestial navigation, also use of th 
Air Almanac and H. O. 214 tables, gy. 
cerpts from which are contained jy 
the appendix. 


SIMPLIFIED INDUSTRIAL MATHEMATICS 
by John H. Wolfe, William F. Mueller, an 
Seibert D. Mulliken. Published by McGray. 
Hill Book Co., New York. 281 pages, tables 
index, $2. 


Mathematics of fractions, gears, 
threads, precision instruments, ayj 
trigonometry simply outlined, and jp. 
cluding questions, for those apprentice 
mechanics who direct their fingers with 
figures. 


MECHANICAL PHYSICS, by Herbert Dingle, 
Published by the Ronald Press Co., New York 
248 pages, index, $2.25. 


Principles of physics are explained 
here for undergraduates in terms appli- 
cable to aeronautics. Physical meas. 
urements, properties of matter, heat, 
vibrations, and sound—the general top. 
ics—are considered. 


MODERN TRIGONOMETRY, by M. J. 6, 
Hearley. Published by The Ronald Press Co, 
New York. 168 pages, fables, $1.75. 


Numerieal aspects of trig, including 
sections on astronomy, mechanics, and 
air navigation, for students familiar 
with arithmetic and elementary algebra. 


ESSENTIAL MATHEMATICS FOR SKILLED 
WORKERS, by Harry M. Keal and Clarence 
J. Leonard. Published by John Wiley & Sons, 
New York. 293 pages, index, $1.50. 


Simple summary dealing with alge- 
bra, geometry, graphs, logarithms, 
oblique triangles, use of the slide rule 
and including problems, for high school 
students and shop workers in the vari- 
ous fields. 


HEROINES OF THE SKY, by Jean Adams and 
Margaret Kimball! in collaboration with Jea- 
ette Eaton. Published by Doubleday, Doran & 
Co., New York. 295 pages, illustrated, $2.50. 


Women’s achievements in Americal 
aviation are related herein through 
brief biographies of the flying career! 
of females, some famous and sone who 
are now only dimly remembered. 

From Aug. 2, 1911, the day Har- 
riet Quimby became the United State: 
first licensed woman pilot, to the recetl 
appointment of Nancy Harknes: Love 
to head the Women’s Auxiliary Ferty- 
ing Squadron, women’s rise in avit 
tion has been a “valiant conquest o 
handicaps. For flying has not bee! 
made easy for women.” 
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embly during production 


est under load. 


Australian Bristol-Beaufort equipped with main lai 
gear and tail wheel struts made by Dowty in the United S 











| complex engineering and manufac- 
turing problems is a habit with us . . . evidenced 
by the prompt completion of a difficult con- 
tract for our friends “down under,” and the 
ability to take in our stride an emergency 
reorder. Again, this proves that our versatility, 
born of wide experience, plus a flexible method 
of sub-contract operation makes Dowty a good 
name to keep in mind when confronted with 
landing gear or hydraulic pump problems. 


EQUIPMENT CORPORATION 
LONG ISLAND CITY © NEW YORK 


ASSOCIATE COMPANIES: DOWTY EQUIPMENT, LTD., CHELTENHAM, GLOS. 
ENGLAND... DOWTY EQUIPMENT (CANADA) LTD., MONTREAL, CANAD/ 
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History-makinc air offen- 


sives begin on the ground—in 
drafting rooms and on assembly 
lines like those at Fleetwings’ 
‘‘attack”’ plants. 

Here, pioneering engineers and 
Victory-minded employees are 
busy designing and building the 
myriad parts that go into the 
*planes of America’s air-mada. 

Working with stainless steel, 
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with aluminum, with bonded 
plywoods, they are turning out 
various types of complete’planes. 
They are also serving others by 
supplying wings, fins, rudders, 
ailerons, stabilizers, fuselage sec- 
tions, hydraulic equipment, and 
other parts. 
Realizing, too, that America’s 
air-offensive must never cease, 


but merely be turned into peace- 


CAO, 


SF a 


oyenett B28 3 a q 


a 
» 


td 


time channels, Fleetwings al- 
ready is planning for the change- 
over. Present plans promise that 
noteworthy aircraft develop- 
ments by Fleetwings will con- 


tinue for a long time to come. 


* 


=-LEFFWINGS~ 


BRISTOL e PENNSYLVANIA 
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ioneers with parts 
and hydraulic 
equipment 


The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


STURDY, MANEUVERABLE, air-worthy! 
That best describes the Fileetwings 
trainer, the first all-welded military 
‘plane constructed principally of stain- 
less steel, The BT-12 will be ‘“‘air- 
ancestor’? to many bigger and faster 
‘planes yet unborn. 


MANY MEN IN AIRCRAFT know of Fleet- 
wings’ ability to *“‘do the impossible”’ 
with stainless steel. Not so many know 
that Fleetwings is also experienced in 
other alloys, in aluminum, and even in 
plywood! This experience has been both 
as a prime and as a sub-contractor in 
producing large-scale quantities. 


WOMEN AIRCRAFT ENGINEERS. Women 
were recently added to Fleetwings’ 
engineering staff—the first in their 
department. And just as women on 
Fleetwings’ assembly lines have proved 
there is no **weaker sex,’? these women 
engineers are proving that they can 
contribute vitally to the increasing 
output of the Fleetwings engineering 
department. 


INFORMATION ABOUT 

production shortcuts 

and unusual aircraft 

developments at Fleet- 

wings is told in a 

monthly magazine 

known as **The Fleet- 

wings’ Arrow.” If you’d 

like to get a copy of 

this magazine regular- 

ly, merely write us on 

your company letterhead and tell us so. 
Send your request to “The Arrow,” 
Fleetwings, Inc., Bristol, Pa. Of course, 
there’s no charge. 


“KEEP ’EM FLYING!” 


=TEEEFWINGS> 


Incorporated 


BRISTOL, ° PENNSYLVANIA 
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America At War 
(Continued from page 91) 


_ This year brings the “end of the be- 

ginning,” as Churchill called it. In 
Asia the Japs have been defeated in 
several battles, but no military author- 
ity has ventured to see any general 
faltermg as yet. It seems clear they 
haven’t got what it takes to overrun 
Australia or New Guinea, or even any 
more of the Solomons. Their aviation 
shows determination and skill, but their 
quality and their numbers do not seem 
to gain. People who know from watch- 
ing them in their own factories say 
that the job of retooling (many of 
their machine tools are imported) and 
turning out new fighters and bombers, 
will work a hardship on them. 

They seriously need a completely re- 
designed fighter, for one thing. Their 
Zero, with its hairpin-turn ability and 
mountain-goat climb, is no match for 
the heavy, fast, big-gunned American 
plane it has to combat. 

The Japanese, in their thousands of 
islands, mined passages, and jungle 
trees, have spread far and wide and 
will be hard to squeeze back into their 
narrow slot. Nevertheless, their ship- 
ing is stretched out like a web to be 
torn to pieces. Secretary Knox says 
Nipponese war and merchant shipbuild- 
ing is now barely able to keep up with 
the toll our submarines and planes are 
taking. 

But you can’t trust signs of weakness 
in determined fighters like the Japs and 
the Germans. Even ten counts is not 
enough. In this ring, you don’t let up 
on your man until he is in the morgue. 





Lockheed P-38 Has Wide Uses 
(Continued from page 101) 


cruising speed. Either gas tanks or 
bombs may be hung from the same 
racks, so that one bomb and one extra 
tank may be carried if the mission rfe- 
quires, or this extra weight-carrying 
ability may be utilized for carrying 
tanks for laying smoke screens, to 
accommodate equipment for ground 
troops, or for some other purpose. 
Armament consists of four heavy- 
calibre machine guns and one cannon 
mounted in the nose and firing between 
the propeller ares, thus eliminating the 
cone of fire encountered when guns are 
mounted in the wings. Conforming to 
standard American practice, the pilot 
and vital parts of the plane are pro- 
tected by armor plate, and the plane is 
equipped with self-sealing fuel tanks. 
The wing has no ribs, being of 
double-skinned, double-stressed design. 
In combat operation, the P-38 has 
been found to possess unusual flying 
ability on one engine. In Coral Sea 
engagements, for example, a P-38 on 


a photographie mission with one en- 
gine disabled was able to outclimb three 
different groups of Jap Zeros. In an- 
other engagement in the Aleutians, a 
pilot flew a P-38 150 mi. back to his 
base with one engine shot away. 
Specifications released to date in- 
clude: 
Wing span 52 ft. 
| | eR Rey Se er eR 38 ft. 
Height 9 ft. 
Wing loading | 
Gross wt. lb. 
Maximum speed 
Landing speed 80 mph. 
Power plant «Two 1150-hp. Allisons 
Propellers..Three bladed, constant speed, 
electric, 114 ft. are. 





Investment Status of Industry 
(Continued from page 96) 


loans, guaranteed by the Federal Re- 
serve. However, the commercial banks, 
which were eagerly anticipating this 
type of business, soon discovered that 
these loans failed to materialize to any 
appreciable extent. 

Wide publicity was given the $1,000,- 
000,000 line of credit arranged by Gen- 
eral Motors, but less well known is the 
fact that thus far only $50,000,000, or 
5 percent of the total, has been drawn 
against this eredit. While sizeable 
banking lines are eurrently being 
arranged for Bendix and Borg-War- 
ner, the actual -borrowings by these and 
other aircraft companies is not expect- 
ed to bulk very large. This in the face 
of mounting production. 

Answer to this phenomenon lies in 
the “progress payments” received on 
government war work. These “prog- 
ress payments” permit the aircraft 
manufacturers to replenish their cash 
resources at a much faster rate than 
was formerly believed possible. This 
in itself is a tribute to better aireraft 
management along with smoother co- 
ordination with government agencies. 

It is unlikely that working capital 
limitations will be a restrictive influence 
on aircraft production. WPB Chair- 
man Nelson estimated 1942 production 
of planes at about 49,000, which fell 
short of the original goal of 60,000 set 
by the President. However, material 
and parts shortages were primarily re- 
sponsible for keeping output within 
last year’s total. It must also be ree- 
ognized that many of the planes were 
of the heavier type. Measured in 
weight, 1942 production was highly 
creditable. 

The shape of things to come was 
clearly indicated when Mr. Nelson pre- 
dicted that aircraft will be a 30 to 40 
billion dollar industry within a year. 
This volume of business is a cogent re- 
minder that the aircraft industry has a 
mission to perform and it will be ae- 

(Turn to page 310) 
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to uphold the 
QUALITY 


Whether of machine tools, tanks, planes or 
ships, ““Allens” preserve the UNITY of each assembly. They 
hold parts together under fire! They support the quality of 


your wat goods by maintaining their own. 


Our speed has been upped in all operations; time has 
been cut without cutting essentials. Shortages of critical 
materials have been met without impairing the standard 
of STRENGTH you’ve identified with these hollow screws. 


Thirty-two years of product-integrity are Allen’s pledge 
that Quality will be upheld. The record is promise of 
quality more than held, — continually to be improved. 


The Allen Manufacturing Company, Hartford, Connecticut. 


Order only through your local Allen Distributor — the 
man who gets you the goods to the LIMIT of the supplyt 


ALLENS 





complished before any postwar fe». 
will be ellowed to interfere. 

Capacity production schedu'ed {, 
the near-term and the unknown: of jj, 
future are highly confusing to anyo, 
attempting to aseertain if airers ft ¢y, 
mon stocks are investments. ‘here ;, 
always that question about the ys, 
harbored by aireraft equities, 

No one can avoid the conclusion thy; 
common stocks of aireraft man ifacty. 
ing companies contain risks. T! ey hy. 
bor risks primarily because they ay 
common stocks, and common stock 
harbor risks sinee they afford partic. 
pation in the perils as well as th 
profits of business enterprise. _\irera‘; 
company equities, moreover, ¢:rry the 
type of risk resident in equitie~ of ey. 
terprises engaged in infant in:ustrie, 
the future for which is virtual! ine). 
culable. 

But from this conclusion it’s a long 
jump to the decision that aireraft man. 
ufacturing company common stocks 
should ‘be avoided by conservative. 
minded investors. The epic of this 
country’s industrial growth argue 
strongly to the contrary. If such equi. 
ties must be avoided simply because 
they harbor risks, then all risk-laden 
securities must be avoided. And if 
all risk-laden securities should be 
avoided, investors’ plight in selection 
of media for their savings would be a 
sorry one. 

Further, the industrial development 
of the country has been greatly fos. 
tered by those willing to assume cer 
tain basic risks. 

Risks are present everywhere. They 
reside in the investment portfolio con- 
posed exclusively of high quality bonds 
—especially when inflation threatens to 
impair purchasing power of dollars 
derived from fixed-income securities. 

One authority notes: “It is because 
of the presence of risk that sirens are 
placed on locomotives, horns on auto- 
mobiles, signal lights on street cross 
ings, life belts on steamships, and para- 
chutes on airplanes. Insecurity is the 
law of life.” 

Returning to the question of aireralt 
equities, it is not enough to determine 
whether such issues harbor risks. Main 
problem is to determine whether com- 
pensation for such risks is afforded in 
immediate dividend income, in growth 
possibilities, or both. 

When this measure is applied to the 
common stocks of the sounder aircralt 
companies—particularly those — which 
have pioneered in the industry’s growtl 
and who have good technical and 1 
search staffs—it is difficult to escape 
the conclusion that such aireraft issues 
ean prudently be included in moderate 
amounts in investment portfolios ®& 
fording adequate representation in high 
quality securities. 
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Takeoffs and Landings 


(Continued from page 95) 
values is limited between zero lift and 
the lift in the full tail-down attitude. ise , 


Flaps may be taken into consideration 


yy simply substituting the proper ' 
values in equation 9, The optimum 

value of C, may be determined by epee 
glecting the value of surface-friction . 


wefficient to be used, setting it equal to 


SO and arranging as follows: ti, % STANDARD AND 
“ ef »wAR,. The angle of trim cor- SPECIAL TYPES 


responding to the given C,, value may % HUNDREDS OF SIZES NOW 


he determined. 
That there is any advantage in find- IN MASS PRODUCTION 
ing the value of C, for minimum take- e NY 
off distance for every value of yp» is 
rather doubtful, because it is imprac- 
tieal for the pilot to maintain a given 
angle of trim during the ground run. 


Ground Effect 


Before drawing any further conclu- 
sions as to optimum attitude for take- 
off, ground effect must be taken into 
consideration. However, it is rather 
dificult to allow, directly, for ground 
effect in the basic foree summation 
equations, therefore the influence of 
ground effect has here been generalized, 
with a corrective factor added. 

Although the analysis revealed that 
every airplane would have slightly dif- 
ferent critical values of rolling—fric- 
tion coefficient, it seems safe to general- 
ie that a three point takeoff will yield 
the shortest ground run on most com- 
nonly-used surfaces, except very smooth 
concrete runways. Further, the short- 
est landing may be effected by touching 
down three point, then continuing the 
roll in a tail-high attitude, applying 
as much brake as possible without skid- 
ding the tires or overturning the air- 
plane. 

Proximity of the wing to the ground 
causes a reduction, both of the down- 
wash angle and the induced angle of 
down flow in front of the wing. This 
action is similar to that which would 
be produced by an imaginary wing, 
identical to the real wing, but inverted, 
fying directly beneath the actual wing, 
and twice as far from the real wing 
as the ground is from the real wing. 

Per Prof. E. G. Reid*— 

“A velocity and force diagram for 
the real wing is given in Fig. 2. The 
lf-induced vertical velocity is w, the 
mutually indueed component is desig- 
nated Aw, and the vector sum of these 
(the resultant induced vertical velocity) 
sw’, The inelination of the effective 
stream direction is thus reduced by the ge 
ingle Aw/U and induced drag is cor- a en : ‘ ' 

(Turn to page 315) 


——y 
Reference: Pages 166-176, “Applied Wing 


Theory,” by Elliott G. Reid, Professor of 
Hrodynamies, Stanford University. McGraw- « Ce LOS ANGELES +- CALIFORNIA 
ill Book Co., 1932. 
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centa 
y eon electricity needed for auxiliary purposes by one of America’s 012 | 


great patrol bombers or cargo transports corresponds to the grout 
normal power requirements of ten ordinary homes. Lawrance Auxil- ae 
iary Power Plants, installed in bombers of the U. S. Navy, ate i ; 
portable powerhouses which make it possible for these huge aircraft the : 
to carry a self-contained source of vital electricity with them wher- 40 pe 
ever they go. Afloat or aloft, Lawrance Power is available at the touch J “nsi 
of a switch — power to operate galley hot plate, lights, heat, radio, , * 
gun turrets, bomb hoists and main engine starters. “Dependable m4 fe 
Power by Lawrance” is a watchword in our fighting forces of sea vield 
and air — tried and proved in world-wide combat. be eo 
a rep 
ing ¢ 
Cb i 


ry Power Plant 10. 


AUXILIARY POWER 5 


LAWRANCE ENGINEERING AND RESEARCH CORPORATION e LINDEN, NEW JERSEY 12, 


uxilia 
Model 75B 


Lawrance A 
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assign the subseript 1 to quantities per- 
taining to the real wing and 1’ to those 
of the image, the total induced drag of 
the “biplane” would be: 

(a) Dis = Din + 2Din’ + Dy 

Of this, the part experienced by the 
real Wing 1S: 

(b) PD; = Du + Dar’ 

And assuming the lift distribution is 
dliptical : 

, LyL,' 
ot aa 

Just as in the ease of the rectangular 
wing iplane, the variation of span 
loadines likely to be met in practice 
do not appreciably modify the mutu- 
ally indueed drag, therefore the accur- 
acy obtained by using equation (¢) may 
be considered satisfactory for common 
forms of monoplanes. The spans and 
lifts are related thus: 

bi = bi’ Ty = EL’ 

Equation (c) may therefore be writ- 

ten: 
L? 
D; = yore y b2 (1 — on’) 

Therefore the amount the induced 
drag is changed by ground effect is 
expressed : 

IL? 


i ae se gal ee 
‘ 7” aqb? 


The value of « may be determined 
from Fig. 3.” 





Table of Surface Coefficients 
. Smooth concrete ..... 10 to .02 
. Hard turf 04 
. Avg. field, short grass. 05 
. Avg. field, long grass.. 10 
). Soft sand, mud, ete... .10 to .30 











Fig. 4 has been computed so that a 

quick evaluation can be made of ground 
elleet upon the average airplane. Per- 
centage reduction in D: is based upon 
0.12 h/b average wing height above the 
ground. As seen from Fig. 4, the re- 
duction in induced drag in this ease 
is 40 percent. Equation 9 shows that 
lor a given airplane, at a given speed, 
the value of Mor Will be reduced about 
40 percent if ground effect is taken into 
consideration. 
In order to lend significance to the 
loregoing analysis, the value of ory 
it which a tail down attitude would 
‘eld the shortest takeoff distance, will 
be computed. This computation is for 
‘representative airplane of the follow- 
ing characteristics. 


Cy = 148 Cop = .030 Cir = 1.8 
Mice, oe Doe. 


LT 
ll. wc. = .066 
And ‘onsidering ground effect: 
12, Mce = .040 


AVIATION, Januar 





GETTING A START 


CANNON PLUGS 


The ground battery for aircraft which supplies auxiliary current 
for starting engines or testing radio and control devices is often 
connected to the plane through this Cannon Connector. By this 
means the batteries on the plane are relieved of the extra load 
of starting cold motors and their charge may be saved for the 
necessary functions while in flight. 

A small third terminal shown in these fittings is used to op- 
erate a signaling device so that the pilot may know when the 
ground battery has been disconnected. 

This is only one of thousands of specialized electrical con- 
nectors built by Cannon for aircraft. All are precision built and 
embody many features that aid the men who use them. They — 
are all backed by more than a quarter century of experience in 
the electrical specialty business. 


CANNON SERVES 
MANY INDUSTRIES 


The aircraft industry is only one 
user of Cannon Plugs. They are 
standard equipment in radio, tele- 
vision, sound studios and theatres. 
They are used in geophysical 
research, railroad rolling stock 
and in countless fields 
where dependable con- 
nections are needed. 


Pony Express Battery Cart, manufactured by 


Rocky Mountain Steel Products Company, Los y i : 
Angeles, features]2 and 24 volt service handled ES 
through2 sets of cables. Large plugs with 4 con- CANNON 


tacts are special Cannon Type M-I Connectors. Bt ECTR y / 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Ltd., Toronto, Canada 





-<nd U5 Wot cough! 


VERY single day almost four mil- 
lion Elastic Stop Nuts go into 
war production. 

Even at that, and with all our ex- 
panded plant, it doesn’t fill the 
demand. 

It happens that the most urgent 
need right now is on aircraft. Every 
American plane that takes the air 
has some important part of its struc- 
ture fastened with these strong, 
tight-holding nuts. Some types take 
as many as 35,000 in a single ship. 

The reason is: these nuts stay put 
under the toughest circumstances. 

You handle them exactly like reg- 
ular nuts. They go on fast, lock im- 


Tough, elastic 
locking element. 


Fits standard 
bolt. 


—————— 
SSS 
S55 


ig 
° 


ee ae 


mediately and automatically. 

There’s no need of pins, washers or 
auxiliary locking devices. 

Once on, they stay there—never 
shake loose. But you can take them 
off and put them back on many times 
and they won’t lose their locking 
ability. 

This is why there are more Elas- 
tic Stop Nuts on America’s planes 
than all other lock nuts combined. 
And why they are also used in im- 
portant structural applications on 
guns, naval vessels and other war 
equipment. 

We have made billions of Elastic 
Stop Nuts and, as far as we know, 
not one has ever loosened. 


Seals threads at 
top—prevents cor- 
rosion of working 
threads. 


Locking collar 
cannot harm the 
bolt threads. 


@ Write for folder 
explaining the 
Elastic Stop self- 
locking principle. 


ELASTIC STOP 


SELF-LOCKING NUTS AND AIRCRAFT FITTINGS 


ELASTIC STOP NUT CORPORATION 
2330 Vauxhall Rd., Union, N. J. 


ss“ WHTH THE RED COLLAR—SYMBCL OF SECURITY 





Landing Attitude for Minimum Ro} 


Problem of finding a landing jj, 
tude for shortest landing roll may he 
treated in the same manner as the 
problem of finding takeoff attitude fy, 
minimum takeoff distance. A summa. 
tion of the horizontal forces actin, 
upon an airplane during a tail hich 
zero lift, landing roll is: "4 

13. 2M x = Ma— (CorSq + uw’W) =0 


Rewriting and solving for rolling 
distance: ’ 


Ww dV 
14, ara Vax = CorSq + uw W 


P Wvav 
15. X= , 
fa , glCorSg + u'W\ 


Case of the three point landing rj 
may be considered in the same manner 
as above, except that the effect of if 
on induced drag rolling and_ braking 
forces must be taken in consideration, 
Summation of horizontal forces noy 
becomes: 

16. =F = 

Ma — [CoSq + v'(W — C.Sq)] =0 

Rewriting and solving for rolling dis. 

tance: 


17, v= [C084 + w'(W C4 





dX 


‘ WVav 
.X= 
- I. g1CoSa + u'(W — CS] 


Comparison of equations 15 and 18 
for a given airplane under identicl 
conditions of weight and speed, will 
reveal that the term (Cop Sq + y'll) 
in equation 15 and [(CoSq + p'(W- 
C,Sq)] in equation 18 will determin 
the landing distance. By equating thew 
two terms, as was done in the previous 
section, the critical value of pce may 
be determined. 


19. CorSq + pW = CrSq + 
uw W — u’C1i1Sq 
Co — Cop 
Crt 


Since the landing distance is inverselt 
proportional to the denominators it 
equations 15 and 18, it is desirable to 
have these values as large as possible 
And since p’ (the braking-friction 0 
efficient) is quite high, it is evident that 
the tail-high attitude will yield a shot'- 
ter landing roll than the airplane roll 
ing in the three point position, if bot 
landings are made at the same spel. 
It is also obvious that any decrease 1! 
the landing speed will further reduc? 
the tail-high rolling distance. 

In view of the above analysis, an! 
in view of the fact that ground effet 
will reduce the critical value of pe 
40 percent, it is recommended that ! 
three point landing be made (lo 
speed), followed by a tail-high roll m 
which full use of the brakes is mate 

(Turn to page 319) 





20. vp’ cr = 
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gs bately been 
dd ver tifed that 
will Churn, Scxape. 
LONMIOES, THCR_ 
the cradle+and 


Dain  (fOcRIngs 


in a New England newspaper more than a ¢en- 

tury ago, may well have been inspired by the 
“curious machine” shown here. It marks the beginning of 
a public awareness of the mechanical wonders ahead’... 
Back in the days when “‘Industry” was spelled with an f{, 
it was the birth notice of the Machine Age in America, 

Picture the times when that notice appeared: Witeh- 
craft was still a subject for serious dispute, and sane men 
believed that insanity was caused by Devils. Cocked hats 
and big-buckled shoes were still to be seen, and sober men 
declared the steam engine a passing idea, over their 
tankards of flip in the taverns. . . . The hammer and 
anvil were the symbol of the times, and every part of 
every musket or cannon or clock was made individually, 
by hand. 

That was the setting. And in the midst of it, some of 
the greatest inventive geniuses the world has ever known 
were quietly changing the shape of things and of thought 
with the “curious machines” they were inventing. Such 


oT HIS bit of early-American humor, which appeared 


JONES & LAMSON 


MACHINE COMPANY 


SPRINGFIELD, VERMONT, U. S. A. 
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curious machines as the one shown here. Machine fools, 
with which each part could be made in quantity, and 
precisely alike. . . . Tools that were to make machines 
that would churn, scrape potatoes, rock the cradles of 
industry, and even darn stockings! 
kkk * 

UT they were doing more of importance than invent- 

ing curious machines. Those men of mechanical 
genius were founding a handful of machine tool com- 
panies that have literally made possible all the rest of 
industry. 
- One of those companies — Jones & Lamson — is here 
today, a direct descendant of the first great machine tool 
builders in America. With a heritage of skills, knowledge 
and equipment that has constantly grown, from the very 
birth of our industrial age, Jones & Lamson engineers 
and service men are particularly qualified to serve any 
phase of industry today and during the difficult period of 
post-war readjustment ahead. 

Jones & Lamson service is at your service now! 


Manufacturers of Ram & Saddle Type Universal Turret 
Lathes... Fay Automatic Lathes ...Automatic Thread 
Grinding Machines ... Comparators .. . Automatic 
Opening Threading Dies and Chasers. 


Profit Producing Machine 
Tools 
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Data on new systems of Tuf-On Finishes and schedules 

is now available. They meet government aeronautical ) 1 
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men¢ 


dow! 
9 


SV 


\\ 


oe 


\ 
SS 





Send for TUF-ON Systems and Schedules 


\ 
NS 


: when 
. a , and 
Bh atin 
as p 
or 07 
of 1; 
emer 


ft 


exall 
fo e¢ 
rove 
see 
mani 
prov 
Th 
cont 
the 
a su 
wher 
anot! 
perf 
Is lia 
Heal 


conti 


are 

traet 

& Ne 

\ prey 


PLYWOOD FINISHES = 


retr¢ 
Industrial Research Division of Wipe-On Corporation, 105 Hudson Street, New York City 


ever, 
OM s§ 
318 


AVIATION, January. 1948 AV] 





{ny use that could be made of cowl ¥ Ss T E R D AY 
flaps and wing flaps to increase the ' eee 


profile and perasite drag would help 


jecrease the landing distance, especially . | | 4 
in the case of airplanes which have 
relatively high landing speeds. 

Value of p'ce for a landing roll is 


computed for a representat*ve airplane > ad 

in order to clarify the foregoing con- TOMO RROW 
dusion-. The airplane considered is eos 
assume! to have the following charae- 





teristic~ : 
170 Cop = .030 Cit = 2.0 
cal value of bce ieee 


.170 = .030 
21. pcr = sea: * ieee = .070 


Since the avera rs >’ for 
Since tl rage value of p 
many «itplanes is .35, it is concluded 
that the shortest landing roll ean be 
made iail high and can be earried 
through zero lift into negative lift, 
provided adequate caution against nos- 
ing over is observed. 





Conclusions 


1, Attitude for minimum takeoff dis- 
tance for a given field or runway sur- 
face may be determined from equation 
0, In most eases it is safe to recom- 
mend that the takeoff be made tail 
down on fields rougher than hard turf. 

2, Minimum landing roll is obtained 
when the landing is made three point | 
and the roll continued in a tail-high . c 
attitude, applying the brakes as much ——— A 
as possible without skidding the tires _ 63s 
or overturning the airplane. This type Almancil 2 
of landing should be regarded as an 


cndtacony emmmmens woke. FASTER - POSITIVE CLEANING RESULTS, NOW ASSURED § 
BY MAC DERMID’S TWENTY YEARS SERVICE TO INDUSTRY 


Labor Standards Shortly after the last war, when “cure all” cleaning methods were still the 
(Continued from page 127) accepted procedure, MacDermid chemists working with airplage manu- 
facturers realized the need for faster, more positive chemicals and com- 
example, a concern buying propellers pounds especially formulated for the different metals and cleaning prob- 
to equip the airplanes it furnished the lems of their industry. Through concentrated, persistent effort they have now 
government would not be required to | ° perfected, and had approved, chemicals and compounds that are recog- 
see to it that the propellers were nized by leading aircraft manufacturers as the most reliable cleaners for 
manufactured in accordance with the their present problems. As new problems arise they, too, will be answered. 


provisions of the Walsh-Healey Act. 
This does not mean, however, that a a TRY THESE TESTED and APPROVED § 
COMPOUNDS IN YOUR FACTORYe 


contractor may avoid eompliance with : ; 

the het mercy by shifting the work to A MacDermid service engineer will be pleased to help 
ae \ ome % S you with your cleaning problems—show you how to get 
ah stitute manutacturer. n cases AY). ' a chemically and metallurgically clean basis metal with 
where the contractor turns over to - ae INA| less trouble, time, and cost. 


inother work whieh he would normally 
perform in his own plant, the contractor SS ae = Sees ane 
is liable for any violations of the Walsh- 
Healey Act which oceur while the sub- 
contractor is preparing materials that 
ae used to fulfill the government con- 
tract. 

Nothing in the Walsh-Healey Act 
prevents any person from meeting his 
sovernient contract out of stock on ae 


land oy manufaetured before the con- WAT E R a U RY y ¢ fe) fe i i. C Es i C U b 


tract was let. Thus it does not apply 
retroactively, The Act does apply, how- i tot SALES AND SERVICE FROM COAST TO COAST Cleveland 
ever a = ° etroit 

er, to employees who do further work Toronto, Canada Chicago Newark New York Philadelphia 


‘n such material, either in processing 
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eit Ped Highlepo THE WORLD 


To keep our fighters “the best fed”, our 
armed forces use the most modern 
mechanized kitchen equipment available, 
Here again Briggs & Stratton Motors 
are proving their value by furnishing de- 
pendable power for bread mixers, refrig- 
erators, water supply, lighting plants 
and other gasoline-powered equipment. 


Today, the entire facilities of the 
Briggs & Stratton Corp., are de- 
voted to the war effort and ap- 
proved civilian uses. Therefore, 
Briggs & Stratton, 4-cycle air- 
cooled motors, nowin essential ser- 
vice, should be given every care to 
assure uninterrupted performance. 


Most important in maintenance 
is the use of clean fuel, correct 
lubrication with the right grade 
of oil, changed at recommended 
intervals, and motor kept clean and 
properly adjusted, In any case of 
emergency, your dealer or nearest 
Briggs & Stratton Service Station 
will be glad to be of assistance. 


BRIGGS & STRATTON CORP. 


MILWAUKEE, WISCONSIN, U. 8. A. 


=) ue FOR VICTORY — 
> Buy U.S. War 
Bonds 





2 SP I ME AMR OSA, re RRL WS 
GASOLINE (6 
wm, MOTORS 


we. <3 





be. 


or packing and shipping the gj, 
after a contract is awarded. 

Both the Wage and Hour Law anq 
the Walsh-Healey Act contain certajy 
exemptions and exceptions. Section, 
13(a)(1) of the Fair Labor Standarg 
Act exempts from the minimun_ way 
and overtime provisions any pers:in en. 
ployed in an “executive, administra. 
tive, professional, or local  reiailiyy 
capacity of outside salesman,” a~ they 
terms are defined and delimited i: Tit\ 
29, Chapter V, Code of Federal Reoy. 
lations, Part 541.’ 

Without diseussing all of the ye. 
quirements for exemption in these eate. 
gories, it may be said that executiye 
employees must be paid a salary of 4 
least $30 a week to qualify for eXemp- 
tion. And for administrative ani pro. 
fessional employees, the salary test is 
$200 monthly, except in the case of 
lawyers and physicians, for whom: there 
is no salary requirement. It should be 
emphasized that in addition to the 
salary requirements, the duties of these 
employees must coincide. fully with the 
official definition given in the regula- 
tions. 

An amendment to the Wage-Hou 
definition of an administrative en- 
ployee, effective Jan. 17, 1942, includes 
within the exemption any person who 
receives a fee or salary of at least $200 
monthly and “who is engaged in trans- 
porting goods or passengers for hire 
and who performs, under only general 
supervision, responsible outside work of 
a specialized or technical nature requir- 
ing special training, experience, or 
knowledge and whose duties require the 
exercise of discretion and independent 
judgment.” Airplane pilots engaged in 
making plane deliveries would come 
within this exemption. 

In general, the Walsh-Healey Aet 
does not apply to office and_ super- 
visory employees, or to certain mainte- 
nance or custodial employees. A fore- 
man who does no manual work and has 
no direct physical contact with the 
goods furnished the government will be 
exempt even if he occasionally lends a 
hand here and there in the course of 
his purely supervisory duties. 

Both Acts require covered employers 
to keep certain time and payroll records 
which must include the following in- 
formation: Employee’s name, address, 
occupation (and age in the case of 
minors); time of day and day of week 
on which employee’s work-week begins; 
regular hourly rate of pay; hours 
worked each work-day and tota! hows 
worked each workweek ; total deductions 


2. These regulations and other inform 
tive publications concerning the Walsh 
Healey Act and Fair Labor Standsrds AC 
are available without cost at all offices 
the Wage and Hour and Public Contrac® 
Divisions, including the National Ofiice, Des 
MSS, 165 W. 46th Street, New York City. 


(Turn to page 323) 
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OW soon after a snow storm are your runways 

cleared for resumption of traffic? Official tests* 
prove you're losing vital hours—perhaps days—if 
you’re not using Walter Snow Fighters. 


When equipped with the Offset V Front Plow and 
Roto Wing, as shown below, Walter Snow Fighters 
clear 16 foot widths, at average speeds of over 10 
m.p.h.—many times the speed and snow-clearing 
capacity of any other method. Dangerous snow banks 
are eliminated, because the great plow ‘“‘pours”’ the 
snow to the side, while the Roto Wing immediately 
disperses the banks. 


Such performance is possible only with Walter Snow 
Fighters, because of their exclusive Four-Point Posi- 
tive Drive. This provides FOUR powerful driving 
wheels, with positive traction in each, so that high- 
speed snow clearance is maintained through deep 
drifts, heavy snow and on icy surfaces. Various types 
of Walter Snow Fighters and auxiliary equipment are 
available to meet every airport snow condition. 


*U. S$. Army and Navy—Royal Canadian Air Force 


WALTER MOTOR TRUCK CO. 
1001-19 Irving Avenue, Ridgewood, Queens, lL. |., N. Y. 













Here’s a Versatile 
Repair Siand 


W & M engineers first found out what was 
wanted by the men responsible for servicing 
the big ships—both military and civil, and 
then designed a structure around these require- 
ments. The “Giraffe” is no experiment. Like 
our smaller Universal Repair Stand it is on 
active duty both here and abroad—on con- 
crete floors, in deep sand and heavy mud. 


The “Giraffe” is composed of three elements— 
a master base, a master top, and any number 
of intermediate 3 foot sections to produce re- 
quired heights from 7 ft. to 25 ft. It is light | 
































for the HIGH Bohs 


in weight for air transportation to distant 
fields, quickly assembled or knocked down an 
all structural members are matchmarkei with 
identifying colors and numbers. A propelley 
well facilitates motor maintenance .. . Over. 
size casters provide mobility under any grount 
conditions, and permanent jacks give the plat. 
form extreme rigidity when in use . . 
Priorities and allocations enable us to offer 
prompt delivery on this versatile, proven 
repair stand ... A letter will bring you com. 
plete data. 














THE WOLFE & MANN MFG&. CO.” 


AIRCRAFT EQUIPMENT DIVISION 
c8th. & SISSON STS., BALTIMORE, MD. 
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m or 2dditions to employee’s pay3 
ba] daily or weekly straight-time earn- 
ix: total weekly overtime excess earn- 
vs that 's, the amount paid solely as 
ortime ‘bove all straight-time earn- 
vc: total Wages paid each pay period 
i ‘the pay period covered by each 


yment. 
Though edueation and voluntary com- 


nce bive featured the administra- 
» of these two laws, both Acts have 
wth” in them. Penalty provisions of 
» Wage and Hour Law inelude for 
Jiu] viclators a fine up to $10,000, 
|, in the ease of a second offense, 
prisonnient up to six months, a fine, 
hoth. Disabilities that may result 
om failure to comply with the Walsh- 
vqley Act inelude cancellation of the 
ntraet, and, where flagrant violation 
found, employers can be blacklisted 
om fedeval eontraets for a period of 


bree. Veal's. 









Plant Trucks 
(Continued from page 158) 


mmutator brush surface should hbe- 
me rough, burned, pitted, or exces- 
ively worn, the armature shouid be 
laced in a lathe and the copper turned 
pwn just enough to give a true sur- 
hee, The mica between the copper 
mmutator segments is undereut to 
(4 in. below the copper brush surface 
n new commutators and should be un- 
ereut as often as necessary to prevent 
he mica from becoming flush with the 
opper brush surface. 

Slightly round all sharp edges on 
he copper segments, after turning or 
ndereutting, and remove all chips, 
harp edges, and copper dust from the 
rooves between the segments. Care 
ust be taken to prevent the copper 
hips and dust from lodging in the 
mature winding, while reconditioning 
le commutator, by using a_ suitable 
lead covering over the end windings. 





Pump Motor 





The same procedure suggested for the 
nspection and overhauling of the trae- 
im motor should be followed in the 
we of those industrial trucks equipped 
ith a motor-driven gear-and-chain or 
dranically operated hoist and _ tilt 
wehanism, except for the differences 
nthe method by which the motor is 
moved or opened. 

Details vary aceording to the particu- 
ar type 0: truck involved, but generally 
is first necessary to disconnect the 
vupling between the motor and the 
ump. The mounting serews may be 
iferently located, but an inspection 
ill make it readily apparent what 
hinges need to be made in the routine, 
fs already mentioned in connection with 
he traction motor. 

‘Turn to page 324) 
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Used by leaders of 
aviation industry; ad- 
justable to any part of 
a plane; does the work 
of several single purpose 
stands; reaches hard- 
to-get places quickly, 
safely. Riding on 16” 
‘General Jumbo Jrs., 
can be towed anywhere. 


















































“Congratulations on Jumbo Jrs’ 


ability to withstand 
terrific punishment 


No greater proof of the ability of General Jumbo Jr. industrial 
pneumatic tires to stand up and perform in any kind of service can 
be found than in the following letter from Ralph H. Swaisgood, 
President, Pacific Engineering Corporation, Los Angeles: 










“One of our Aerostands was recently towed behind a car from Los 
Angeles to Wright Field, Dayton, Ohio. The Jumbo Jrs. used were 
16” and turned over better than 3,000,000 revolutions at high speed 
during the road test. Terrific heat was 
encountered, especially across the desert. 








“Since the Aerostand has no spring 
arrangement, the entire shock had to be 
absorbed by the Jumbo Jrs., and believe 
us some of those roads were rough. 












“Our Aerostand was designed to be towed 
behind Army equipment over any terrain 
. .. So you see General Industrial Tires get 
the tough jobs. Congratulations on their 
ability to withstand terrific punishment.” 


















Tires 8” to 24” overall diameter. Load 
capacity 100 ibs. to 1500 ibs. per tire. 
2-4-6- and 8-ply with separate 
tubes and heavy-duty wheels. 
Exclusive and patented. the design of the 
Jumbo Jr. makes possible a type of high 
speed or low speed application equalled 
by no other industrial pneumatic. 






Available in new Air Corps specifi- 
cation sizes. Also for war orders and 
for certain essential industrial uses. 












tHe GENERAL TIRE « russer COMPANY © AKRON, OHIO 


COPYRIGHT, 1942, THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 
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JUME 
JR. 


The Grinnell Company is supplying major air- 


craft companies with 


“AN” Standard Fittings 
for Aircraft Tubing 


We are anxious to help you eliminate delays 
and are stepping up our production to this end. 
Grinnell Company, Inc., Executive Offices, Provi- 
dence, Rhode Island. 





Controller 


1. Blow out all dust and grit yij, 
clean dry compressed air. 

2. If required, oil contact can: rollex 
through holes provided insulating sup. 
port and oil reverser-shaft bearing. [y, 
an accepted lubricant in a lony gnoy 
oil can. 

3. Replace any broken springs y 
shunts and check all connections fj 
cleanliness. Tighten if loose. 

4. Inspect contact tips for clean}. 
ness and wear and carefully remove any 
roughness on contact surfaces with , 
clean fine file: Contact tips worn half. 
way through should be replace, 

5. At yearly overhaul period, remoye, 
clean, and repack main shaft hearing; 
with an accepted ball-bearing erease, 

6. Both the contact tip pressure ani 
the tip gap (distance between the tip; 
when the contactor is open) should }e 
checked periodically. 


Contactor 


The contactor shoudl be inspected a 
the same time the controller is inspected, 
as follows: 

1. Use clean dry compressed air to 
blow out all dust and grit, being sure ty 
blow out all metallic dust from contac 
points. 

2. Replace any worn or _ broken 
points. 

3. If the contact tips are badly 
burned, dress down with a fine file, (Do 
not waste contact metal.) Replace tips 
when worn halfway through. 

4. Inspect cable and shunt connec. 
tions for loose or faulty electrical con- 
tact. 

5. Periodically cheek contact tip 
pressure and tip gap. 

Note: Specific. information relative 
to coil operation and contactor adjus- 
ment should be obtained from the mant- 
facturer. 


Accelerating Resistor 


1. Blow out all dust and dirt with 
clean dry compressed air, and check all 
connections for tightness. 

2. Check both resistor ribbon ani 
poreelain insulator for damage o 
breakage. 

From the foregoing, then, it is obvi- 
ous that proper maintenance of this 
important piece of industrial ejuipmen! 
—maintenance that will largely elim 
nate expensive breakdowns and replace: 
ments—is based solely on the «ommot- 
sense theory, often disregarded, of pre 
venting trouble before it starts. 





Flight Strips 
(Continued from page 249) 


no obstacles are permitted to stand above 

a 30 to 1 gliding angle (preferably i 

to 1) projected from the end of the ru 
(Turn to page 327) 
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BLACKHAWK WRENCHES 


Sup. 


ntact 


‘oken 





badly 


(Do 


a HERE’S deep, dark-green envy today in the hearts of mechanics who have to 

jus watch a buddy use Blackhawk Wrenches. He uses ’em with such ease and confidence 

aut — never a lost motion. Man, those wrenches are really built — to get into the tough 
spots and handle the cussedest jobs without cussing. 


You bet! Modern BLACKHAWK WRENCHES are rugged, speedy, dependable — 
yet slim, trim and light to handle. They’ve got so many exclusive features for better per- 
formance that they’re rated “tops” in fightin’ tools by aviation and automotive indus- 
tries, every step of the way from production to repair and service. 


If you buy your own wrenches — go to your nearby Blackhawk Distributor. If your 
Company sup plies the wrenches — have confidence in knowing that requisitions spec- 


ee ifying “Blackhawk” will help you do your work better, easier, faster and safer. 
ment For free 48-page “HANDY GUIDE” giving helpful wrench 
lim- information — see your Jobber Salesman, or write us. 


~ A Product of BLACKHAWK MFG. COMPANY 


non- 
pre: Department W2113 MILWAUKEE, WIS. 
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— BiRDs CAN PLY IN THIS WEATHER ::- 


Compared to such factors as the skill and courage of 
American pilots and the excellence of American instru- 
ments, the part played by Delco aircraft windshield wiper 
motors in getting our bombers through ‘‘dirty”’ weather 
_ is indeed a small one. But that part is nevertheless essen- 
tial, and Delco Products is seeing to it that these motors 
won't let the boys down when the going is tough. 





Delco Products also supplies the aircraft industry with 
_ Delco fuel pump motors for starter and booster duty, 
precision instruments and hydraulic equipment. 


+ 


Ai (0 


PRODUCTS 
DIVISION OF GENERAL DAYTON, OHIO bonged fm ne) 3 te] 7 vated, | 
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ay extension. Clearance is likewise re- 
jired along either side of the strip 
tending above a plane projected on a 
to 1 slope from the edge of the run- 
ay and runway extensions for a zone 
idth of at least 500 feet. Thus it will 
e noted that the approach areas are of 
oreater width and flatter gliding angle 
han ean be found at most airports. 
Normuly, a length of 8,000 ft. is 
allied for in the strips designed for mili- 
ary purposes, though there may be ocea- 
ions When an otherwise excellent site 
nay fall short of this length. Generally, 
he total width of the strip runs from a 
0-ft. minimum to a 1,000-ft. maxi- 
um. As for the paved runway— 
sually of 150-ft. width—the length : . ee 
anges from 4,000 ft. on sea level sites The AR Featherweight Relay is a rugged performer despite its 
8,000 ft. on strips at altitudes of low weight of 50 grams and minute dimensions of 15/16 x 


5000 ft. 1 3/16 x 1 5/8 inches. 


To provide additional runway, at low Its contacts handle 5 amperes at 24 volts DC or 110 volts AC,. 


ost, for planes requiring it, there is a single pole double throw. 
inway extension appended to each end 


f the paved runway and usually con- The AR can be furnished with a variety of coils to operate at 
isting of some form of soil stabilization. from 1.5 to 58 volts DC and from 6 to 115 volts AC. Coils are 
houlders, on either side of the paved impregnated to withstand humidity and all bakelite parts are 
trip, have a width of 175 ft. and ex- wax impregnated. *Model AS when insulated from frame. 

end for the entire length of the paved The AR Featherweight Relay is 


mway and its extension. On certain designed to meet Army, Navy 
trips, portions of the runway shoulder NOW! and C A A specifications. 

reas are stabilized, turfed, or surface ; 
reated with bituminous material. w A BAKELITE CASE TO ENCLOSE 


Runway and shoulder grades are rela- 


ively flat, with maximum transverse ALLIED’S A3 AND AS HC SEALED SWITCHES 


mway grade 14 percent and minimum 
lope 1 percent. Runways may have 


me-way or two-way transverse slopes, iis Thousands of Allied AY and 
he surface in the latter case being made — : AS HC Switches (in ceramic 
ip of two intersecting planes—a_ low- : ' : cases) are performing their 
ngle “inverted V.” Thus, the possibility functions in peste uip- 
bf water standing in the much-used cen- ment in eve art of the es 
ral portion of the runway is avoided. their ana design and 
Parabolic or cireular crowns are shunned, hs h b ~ . d 

or though seemingly feasible in theory _seavele oo te Ses one 
hey are often “humpy” following actual er he pion sn yh 
onstruction, hence are unsatisfactory. ‘in ates tee 
Maximum transverse slope of shoul- Bakelite Case for weight saving and greater structural strength 


fers is 1 percent, with a minimum de- : : * * 
5. ; mo changes were made in either working design or parts. 
rable slope of 4 percent, and in no case 8 8 -— 


lo shoulders slope toward the runway. 
reo longitudinal grade of runways Features of the New Bakelite A3 and A5 
§ 1; percent, with 1 pereent not to be 
. . ; : 

reeeded if feasible. HC Switches include: 
Many of the projects have an un- ‘ 

oken longitudinal grade throughout CONTACT ana sarc 
inway and extensions. Maximum rate ARRANGEMENT: titcaec tiated aukctaael “5. 
if change, where changes in grade are 0, Pe et ee as io un a Lk oe 


sed. ie 1 F normally open, double break. A3, of an inch; A3, break to make 
ed, is 4 pereent per 100-ft. station. single pole single throw . . . nor- travel 0.006 to 0.012 of an inch. 


'ertical curves preferably have a length ae ae see OVER TRAVEL: 

tes in with a desirable minimum of CONTACT RATING: pe A ec ni 

Pit. Kvery effort is made to obtain non inductive; 50 amperes at 12 mum pressure. 

ongitudin | tangent intervals between and 24 volts DC and 110 volts AC. B 

trtieal curves of not less than 1,000 ft. WEIGHT: Vv RATION: . 
Sight distances along the runways, four ounces. al been” mene ee 
lates Mr. Schnepfe, are designed to per- 


it an unobstructed view i - 
: ODS : along their 
tire lencth, as determined from a E ABEL) ee EW YOR S 


ilot’s-eye elevation of approximately £ ONTROL > an oe oe 


0 s 
a above the runway surface. COMPANY, INC. 
ustructural practice, design of a sub- 
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THE WAY... 


Our efforts in “Lighting the Way” to a new approach to the 
problem of production by assembly and sub-contracting are indi- 
cated in the results achieved. We are profoundly grateful that our 
methods in collaboration with sub-contractors and our joint accom- 
plishments have merited the coveted Army-Navy “E” award. Such 
an honor will be a constant inspiration to dedicate even greater 
efforts to the American cause and the Victory that will be won! 


INCORPORATED 


NMhumbea Colfer 





grade of sufficient and uniform hearin, 
pewer is an important consideratiny 
hence soil studies have been conducted 
at each location to determine the hearin, 
values of the natural subgrades, ani 
deficiencies are corrected where neg. 
sary. Thickness of the prepared gy), 
grade depends on the maximum load; ;; 
is to support, in ratio to the hearing 
value of the material and with climat 
conditions considered. 

Runway pavements are desigued fy 
wheel loads of at least 12,500 ib., an) 
they are always safe for much great, 
loads or may readily be strengthened ¢, 
carry the heaviest planes. It may |p 
pointed out that there is a definite trey) 
away from the practice of adding y 
impact factor to the static wheel load, 
since it has been observed that surfaces 
of the flexible type, including the varioy 
bituminous treatments, do not fail unde 
forces developed in landings or takeofi; 
by planes for whose static wheel loads 
the surface has been designed. 

As for comparisons between the ww 
of highway surfaces and that of simila 
rigid pavements on flight strips, it ap. 
pears unnecessary to consider concrete 
fatigue in the design of the latter—for 
the time-duration of stress from dynamic 
loading is probably appreciable less on 
a runway than on a highway, moreover 
the frequency of load repetition at a 
given point on a highway pavement is 
much greater than on a flight strip, 
While the maximum wheel load of pres 
ent-day airplanes is several times greater 
than the maximum wheel load permitted 
by law on highways, the size of landing 
wheel tires on aireraft is correspond: 
ingly greater than the size of tires m 
highway vehicles. 

Thickness and support of a given type 
of pavement determine its  structurl 
strength. And for flexible-type surfaces 
the thickness of the wearing surface, 
base course, and subbase considered asi 
unit, are in part predicated on past be- 
havior of soils in highway and airport 
construction and in part upon results of 
research. 

An article published by the PRA- 
Classification of Soils and Control Pro- 
cedures Used in Construction of En- 
bankment—may be mentioned as ! 
guide to the study of soil characteristit 
and their classification as related 1 
thicknesses of flexible-type pavements 
Moreover, California’s Highway De 
partment, after long investigation 
design and service of flexible-type hig! 
way pav ements, has developed a methol 
of designing the bearing capacity 
such pavements. 

Subsequently (June of 1942) the War 
Department, Office of the Chief of Baz" 
neers, published Chapter XX of its 
gineering manual titled, Design of Rw 
ways, Aprons, and Taxiways at Arm) 


(Turn to page 331) 
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For want of a spring 
the job slowed down! 


THAT’S BAD! 


Today time is LIFE! The war can’t wait! If your 
present spring supply fails to meet your needs, 
submit your problem to PECK. 


PECK SPRINGS have been doing difficult jobs 
for a generation. They are noted not only for 
their high quality, but also for their uniformity 
... very definitely a “must” in any assembling 
department these days. 


With relative promptness, we can supply heli- 
cal springs of all types and wire forms in 
infinite variety up to 4%’ wire size. Send us 
your specifications, or samples, for immediate 
estimate. Advice will be included if you wish it. 


THE PECK SPRING CO. 30 Summit St., PLAINVILLE, CONN. 


‘PECK SPR 








Use 
KNU-VISE 
Pliers 


To hold parts together for operations such as drilling, spot 
welding, or riveting, Knu-Vise Pliers have proved excep- 
tionally efficient because there is no time wasted in fastening 
or releasing them. One flip of the lever applies the required 
Pressure and another flip releases the work just as quickly. 
Holding of work is simplified and production is steppéd up. 
Let us show you efficient methods of holding parts for 
Speedy production. Send for new catalog 


KNU- AK H 2208—Eighth St., Detroit, Mich. 
tRCORPORATED 4328 San Fernando Rd, 


Glendale, Calif, 
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Stu the Mill! 


a Me 


Strip for Action! Strip made from Wilbur 
B. Driver Co. special alloys! Strip that has 
sO many essential war uses! As it is rolled 
through our mills, day and night, we know 
it will do its part in flattening the Axis! 

Consult us for your special alloy re- 
quirements in rod, wire, ribbon and strip 
—both hot and cold rolled. 


WILBUR B. DRIVER CO. (28) 


NEWARK, NEW JERSEY 





40,000 FT. 


\ 


120°ABOVE 





OVER 
AFRICAN 
DESERT 





Withstand sudden, extreme 
TEMPERATURE FACTORS 


Violent changes in ambient temperatures, with sud- 
den power surges, require special fuse construction. 
Fusion temperatures of Littelfuses are high enough 
to be little affected by quick-changing ambients. 
Effect of convection air currents is minimized by 
protective design and special features. Sudden 
power surges, exceedingly steep wave fronts, 
reaching maximum in microseconds, have _intro- 
duced other problems. These also are efficiently 
dealt with. 


Non-Crystallizing Fuse-Elements 


A common cause of fuse failure is crystallization 
and cracking of element due to contraction and 
expansion. Expansion (about .003’’) 

is taken up in aircraft Littelfuses by 

a “Gooseneck” spring-forming at 

one end of element. (See illustra- 

tion.) 


FOR FURTHER INFORMATION 


Engineers fusing for today’s severe problems of 
keat, vibration, fatigue, and mechanical strength, 
are invited to write 


LITTELFUSE, INC. 


4749 Ravenswood Ave. Chicago, Ill. 








THERE’S 


A VICTORY 


TO BE WON! 


Steady now. Heads up. Eyes sharp. 
There's a war to be fought... a 
VICTORY to be won! From every. 
where endless streams in khaki and 
blue emerge to man planes, ships 
and guns. : 

At Arnolt, too, men and women in 


ever-increasing number tend more 
resolutely to their tasks at machines 


_ and benches, producing vital prod- 


ucts for the war effort. We're proud 
of them and their accomplishment. 
In their name we offer our facilities 


for even wider use where needed. 


Write or wire for our new booklet, 


“AVAILABLE FACILITIES FOR THE 


_ WAR PROGRAM." 














“ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 
ASSOCIATED WITH 





: 


7 


Reg. Trade Mark 


ae 


i 


B%& Ax 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 


65 WORTH STREET 


NEW YORK CITY [ay 


HAVE YOU 


MOVED? 


If you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 


postcard. 


Your name 


Old address 


City and state 


New address 


City and state 
Company 


Your title 





MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York, New York 


PePPPeO Pe PP Ee EE eee Pern fT nr 2 
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fir Force Stations, a brochure which 
coniains curves, illustrations, and data 
for designing flexible-type pavements 
pased on the theory and practice de- 
veloped in California. Mr. Schnepfe 
beli-ves this study will go far in clarify- 
ing design principles. 

‘’ total thickness of as much as 24 or 
30 :n. may be required for the heavier 
wheel loads with soils of low-bearing 
yvalies. But for lighter loads, higher- 
type surfaces, and soils of high-bearing 
value, as little as 6 to 10 in. total thick- 
ness may be adequate. Bituminous wear- 
ing courses or flexible bases are seldom 
less than 2 in. in thickness. Meantime, 
because of war restrictions, use of steel 
in concrete pavements is being limited 
to . minimum compatible with sound 
procedure. 

Though drainage of strips is a pri- 
mary problem, it is still a relatively 
simple one when compared with the re- 
quirements of airports having a number 
of intersecting runways. Subdrainage 
structures common to airports may be 
entirely eliminated or used to but a 
minor extent. On the strips, the runoff 
from rainfall or melting snow flows 


‘across the runway pavement to shallow 


open ditches along outer edges of the 
strip areas. 

If storm drains or subdrains are 
needed, they may be open-joint, or 
equally suitable, pipe placed in a trench 
and backfilled with gravel or crushed 
stone to a point 12 in. below the trench. 
The top 12 in. is composed of coarse 
stone premixed with bituminous material 
firmly tamped down or rolled into place. 
This prevents displacement by wheels or 
prop blasts, while serving as a transition 
strip for aireraft passing from the run- 
way to the shoulders. 

With the 150-ft.-wide shoulders, it is 
not always necessary to carry mechani- 
cal stabilization the entire width. For 
about 75 or 100 ft. is generally sufficient. 
Here, the shoulders bear the same rela- 
tionship to the paved runway as do 
highway shoulders to the paved roadway. 
In short, they are primarily “run-over” 
areas. Hence greatest stabilization should 
be adjacent to the paved runway and 
may be decreased from that point out- 
ward, 

Over either stabilized or unstabilized 
areas it is frequently desirable to either 
seed or sprig when the soil and general 
Weather conditions are such that grass 
will grow. Where grass won’t grow, a 
bituninous dust layer may be applied. 

Rinway visibility may be obtained 
either with a painted stripe around the 
runway or by use of a finish of light 
colo: aggregate on bituminous surfaces. 
In some instances, fencing may be called 
for at the boundaries of the strip to 
prevent hazards to aircraft from grazing 
animals or trespassers—and vice versa. 

O: the principal construction opera- 
tions — clearing, grubbing, grading, 
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IN QUALITY PRODUCTION 
ARE RESPONSIBLE FOR 
THE DEMAND AMONG 
EXPERT MECHANICS 
EVERYWHERE FOR TOOLS 
THAT BEAR THE FAMOUS 
NAME OF 


PLOMB TOOL COMPANY 
make them LOS ANGELES, CALIF. 


31 
FACTORIES 





drainage, and paving—grading and pav- 
ing are the most expensive, time con- 
suming, and important to the strip’s 
successful operation. Since speed of 
construction is now vital, pavements are 
likely to be placed speedily, hence opti- 
mum compaction of fill material is essen- 
tial to avoid subsequent settlement of 
the pavement and damage to it. 

A number of types of bituminous sur- 
faces can satisfactorily be made with 
local aggregates. Sand asphalt pave- 
ment and several kinds of open and 
dense graded bituminous mixtures are 
examples. A type commonly used is the 
plant-mixed bituminous surface laid to 


a minimum compacted thickness of 2 in. 
Also acceptable are extra heavy surface 
treatments not less than 14 in. thick for 
relatively light traffic, penetration mac- 
adam, roadmix, or mixed in-place sur- 
faces. 

Use of flight strips as points-of-call 
for cross-country trainees is recognized 
as feasible. Groups of students and in- 
structors may fly to such strips for train- 
ing periods, thus relieving congestion at 
the major base. Practice of aerial gun- 
nery and bombing may well be con- 
ducted, moreover, at strips which are at 
a distance from centers of population. 
These uses, of course, would be in addi- 








HERE’S HOW 


TO SAVE TIME 
ON THE TOUGH 
= RIVETING JOBS! 


CHERRY BLIND RIVETS 


need no bucking bar, have 
positive mechanical action 


Cherry Blind Rivets are made to save 
time in hard-to-get-at spots. The rivet- 
ing is done by one man from one side of 
the work. There is no time-consuming 
reaching through inaccessible structures 
because no bucking bar is needed. The 
self-plugging Cherry Rivets can be ap- 
plied at the rate of 800 per hour .. . the 
hollow type at 1600 per hour. 


HOW HEAD IS FORMED—The Cherry 
Rivet is a true rivet, made of aluminum 
alloy, through which passes a double- 
headed mandril. Riveting is done with 


Mandril in the self-plugging 
Cherry Rivet, when pulled by 
Cherry Rivet Gun, forms tulip 
head, expands rivet shank, 
permanently plugs rivet and 
then breaks, releasing gun. 
Mandril is trimmed flush. 


832 


either a hand-operated or power gun 
which pulls on the mandril and pushes 
on the rivet head. The mandril forms a 
tulip head on the blind side, expands 
shank and permanently plugs the rivet. 


NO CRITICAL TOLERANCES—The pos- 
itive mechanical action of the Cherry 
Rivet gives satisfactory performance 
with reasonable tolerances in grip 
length and hole size. This characteristic 
makes them highly practical for field 
service and repair work as well as for 
new aircraft structures. Complete in- 
structions on the use of Cherry Rivets will 
be furnished on request. 


MANUFACTURED UNDER U. S. PATENT NO. 
2,183,543 AND OTHER PATENTS PENDING 





tion to the military maneuver, ATi 
ferrying, and coastal defense utilization 
of the strips. 

Granted, a number of the flight strip; 
now being completed for the military 
program are not so located as to jie of 
greatest value for post-war use, hy 
these strips are justified as a war jeas. 
ure. Others—indeed, the majority— 
have been located to fit into the planned 
expansion of air transport and private 
flying of the future. 

Since flight strips of the military class 
are made to “take” heavy planes, where 
properly located they will readily be 
adaptable for civil transport flying, par. 
ticularly for feeder work, where they 
may be used to bring air service to small 
communities. Such radiating services 
have long been planned, but this is the 
first definite action to provide the re- 
quired “grounding.” 

In this respect, states Mr. Schnepfe, 
it is to be noted that at the start of the 
war, less than 500 cities enjoyed air 
service. But in the postwar period there 
is every possibility of bringing aero sery- 
ice to as many as 5,000 communities. 
“Surely,” he contends, “broad facility 
and protection will be afforded to the 
great new body of private flyers by these 
flight strips.” 





Fighting Snow 
(Continued from page 263) 


V-plow feeding two rotary blowers. 

The rotary units now available for 
airport clearance are substantially the 
same machines designed for use on high- 
ways after several passes of a plow 
have built up a bank against which 
they work at a steady speed. Recently, 
to better meet the needs of airport clear- 
ance, some of the rotary units have 
been speeded up so they pick up and 
throw the snow while traveling at speeds 
up to 20 mph., and this has generally 
proven an advantage. Most of the 
rotary blowers remove a swath not more 
than 8 ft. wide, and handling the shal- 
low depths of a usual snowfall for this 
width does not feed sufficient snow for 
the machine to operate at its greatest 
efficiency. Plows can be used to sup- 
plement the rotary units by windrowing 
the snow. Some manufacturers have 
experimented with an angle blade on 
the machine, feeding into the rotary 
unit, to inerease the swath width. 

A recent development along this line 
combines a powerful motor truci with 
an offset V-front plow and a lonz wing 
into which is built a power-driven rotor. 
With this unit, snow is picked up by 
the plow and discharged along the wing 
by the powerful thrust of the truck, the 
rotor boosting the speed of discharge 
and helping to throw and disperse the 
snow. The faster the truck moves, the 


(Turn to page 335) 
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THIS /8° BALL BEARING « 
DRILL PRESS WILL | if A 
PERSISTENTLY PERSIST (*\> 
IN DELIVERING 


OUTP UT 


Mi EFFICIENLY 


Getic tee 4 vite day_ 


nano METAL PR obucrs tt CO. 


ocet FNI 2149 N. KILDARE CHICAGQO.ILL. 











‘Dillon TENSILE TESTER’ 








PORTABLE 











10,000 POUNDS CAPACITY 


Weight: 83 pounds; height: 32 inches—yet allowing all type stress 
tests up to 10,000 pounds! Seven capacities available. Tests wide 
range of materials. Extremely accurate, easy to operate, low in cost. 





Write to Dept. B.A. 


W C DILLON & C0 5410 W. HARRISON STREET 
e Ue 9 INC. el, ley-Vclomaa 8), [eb 





J 
Iwwe Oak USTRITE 


On flying field or factory floor, 
Justrite lanterns are built for safety 
and absolute dependability. Rugged 
construction can take the bumps— 
and give out with 634 candlepower 
forward beam plus _ simultaneous 
light to sides. Possibility of light failure is eliminated by 
twin bulb feature—a flick of the switch lights second bulb 
at once. And it’s approved by Underwriters’ Laboratories, 
Inc. for use in Class 1, Group D hazardous locations. 





Ask your jobber, or write direct for catalogs and prices. 


JUSTRITE MANUFACTURING COMPANY 


2090 Southport Ave., Chicago, III. 


SAFETY CANS FILLING CANS OILY WASTE CANS 
APPROVED SAFETY ELECTRIC LANTERNS 
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Where Precision Counts! 
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Machining 
and Assembling 
of 
Experimental 


Engine Parts 
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Accuracy in the highest degree is an absolute “must” 
when aircraft engine parts are in the experimental stage in 
order to insure top-notch performance by the finished 
product. Recognizing this fact, leading manufacturers in 
this field have for years been entrusting this class of work, 
in large part, to Govro-Nelson. 


@ Write Us Concerning Your Requirement 


THE 


(,ovro-NELSON 


COMPANY 


1931 Antoinette Detroit, Mich. 














SURE CURE 


FOR 


HEADACHES 


— OILSEALS and 
cooling, i en * i GREASEALS 


Ossemblies — SPecial m 
reorpora whe 


ii y. Aut d 
ressure rlesing revers. for 
050g = types 


Forget your pump worries. _— . Aircraft and 
You can always count on on 8 ang nude ’ . 
Tuthill’s positive displacement the desi ae — ech? Motorized Units 
internal gear rotary pumps 0 t e. Aut 

to meet your small pump re- 


H é a 
quirements. Tuthill pumps are operenwuc metPS—For 7" Wis NEW BULL E TIN 
H chi 
Mecha 


known for their depend- ond other m ine tools, 
ability, economy and long . i r gives you the latest information, recommendations, 
life as proved by sey 6 heavy and jiap ek PUM diagrams, listings, prices, etc., on the broad line of 
of Hesse oe Se f F Gits Oilseals and Greaseals, which are widely used 
Make Tuthill your source © VEL on PUMPS i z i i i 
supply for these outstanding ype Purposes, = T suppl or in today’s mechanized warfare. They provide posi- 
pumps. P Pacities yp + tive bearing protection under all conditions. Your 


Check your pump needs FREE copy is ready for mailing—write for it. 


ITvTS ROS. MFG. C(O. 
i U T | l L L P U M P C '@) M P A N | G: South BE os. MEG: Co: 


PAT EAST 95th STREET © CHICAGO, ILLINOIS EY.) ot cth ; 
,§ $eaN4L Hf. EXpntuence 




















Federal all metal C.A.A. Approved SC series lightweight Skis are in stock. Six sizes embrace all makes 
Pat. & Pat. Pend- and models of airplanes, having a gross loaded weight of 4600 Ibs., or under. All metal light weight 
ing. tail skis and mechanical riggers are also available in six sizes. SA series composition wood and 
C.A.A. T.C. No. 82 type skis available in fourteen approved sizes. Plywood bottom skis with black iron sheath- 
Mf’d under license . ing, and combination wheel and ski gear are custom built to individual airplane speci- 
a ee or oe fication. SK series metal tubular skid type skis available for light aircraft. Ski 

handling dollies built upon order. Write for full information regarding your ski 


FEDERAL AIRCRAFT WORKS 


1925—Minneapolis, Minnesota, U.$.A.—1942 


Pioneer manufacturers of C.A.A. Approved Ski Equipment. Contractors to U. S. Army, U. S. Navy, U. S. Coast Guard, C.A.A., Fore'qn Governments, 
Aircraft Manufacturers, and leading Operating Companies. 

























































> .GROB 


wa DIE MAKING 
MACHINERY 


“THE TOOL MAKERS 
BEST FRIEND” 


These Grob Saw- 
ing and, Filing 
Machines at work 
in a tool and die 
shop in Detroit. 
' Write or wire 
for details 
and prices 


GROB BROTHERS 


GRAFTON WISCONSIN 
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greate: the velocity of the snow as it 
approaches the rotor, which serves 
nerely to inerease its velocity without 
forcing it through an orifice or chang- 
ing its direction of motion. This unit, 
10 be effective, requires a truck with 
high tractive power and capable of sus- 
tained speed over a range of rates. 


Auxiliary Machines 


Crawler tractors with angle-dozer 
blades will be found useful for opening 
up areas and hauling or pushing equip- 
ment around. They may be especially 
desiravle on military fields where it is 
necessary to get to dispersal pens with 
an easily maneuverable unit. A power- 
driven cireuit broom of the street clean- 
ing type is useful to clear snow from 
the contaet lights and to brush up the 
snow in particular areas after a plow 
has passed. 

Some machines can be utilized for 
snow moving that are not designed or 
intended for the purpose but that hap- 
pen to be nearby when an emergency 
arises. Availability of equipment and 
ingenuity of the operators are the only 
limits to the value of such borderline 
machines. 

Patrol graders with earth-working 
blades have limited usefulness for air- 
port snow removal as they are not de- 
signed to throw the snow. However, 
they are very useful for removing ice 
and for windrowing snow for subse- 
quent handling by other means, and if 
a patrol unit is equipped with front- 
nounted plow, and possibly wings, it 
can be made into a powerful snow 
mover. 

Another borderline machine is a 
carrying scraper, not recommended as 
an efficient snow moving unit but cer- 
tainly capable of emergency service. No 
records of airport operations are avail- 
able, but it is suggested that the carriers 
be used with one or more patrol blades 
or plows to windrow the snow and 
shorten the travel necessary for loading 
the carrying unit. Snow must be well 
compacted to foree itself into the bowl, 
ind positive ejection is necessary for 
discharge. To illustrate the possible 
capabilities of the carrying-scraper unit, 
its Operation on snow removal from 
streets might be cited. At Fargo, N. D., 
snow was pushed to the sides of the 
street until compacted banks 2 to 4 ft. 
high flanked each sidewalk. Under this 
snow was a layer of ice from 2 to 6 in. 
thick, A 12 eu.yd. scraper removed the 
show ind ice from an average 350 ft. 
long hiock each hour. 

Besiles clearing the actual runways, 
4 considerable amount of other open- 
Ing up must be done, as for example 
mm taxiways, hangar entrances, walk- 
Ways and approach highways. Plow 
and rotary equipment can be used, but 
may .%e supplemented by side-walk 
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The PRESSED STEEL COMPANY 
of WILKES BARRE, PENNSYLVANIA 


For over fourteen years 

we have been manufacturing 

welded alloy Carburizing and Heat Treating 

Equipment for American industry. Here is a mod- 

ern streamlined plant equipped to manufacture 

Carburizing and Heat Treating Equipment to your 
specifications. 


Specially Designed Annealing and Heat Treating Basket for use in the 
Aircraft industry. It is 6 ft. in diameter and 6 ft. high. Adjustable shelves 
to specification. 


THE PRESSED STEEL COMPANY 


of Wee ES-BARHE, PENNSYLVANIA 


Se BRANCH Grr ices: — 
DETROIT: 312 Curtis Building ® TOLEDO: 1914 Vermont Avenue 
CHICAGO: 205 Engineers Building ® NEW YORK: 254 West 31st Street 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive Application 





GIVING ‘EM , : 


CAPACITIES: 
250, 500, 1,000 
and 2,000 
pounds 


General Offices: 





4593 


TO WORK WITH! 


Awarded the Navy 
“E” for excellence 
in war production, 
P&H displays it also as 
a pledge of future effort. 


Gerrine more “working 
tools” to battle-fronts — faster 
— that's the job for P&H Zip- 
Lifts in war plants today. These 
handy little electric hoists are 
speeding up materials han- 
dling along production lines— 
in store rooms—on loading 
platforms, etc. They’re supple- 
menting man-power and re- 
lieving worker fatigue so that both men 
and machines can produce more. 


With bolt, hook, or trolley mounting — 
the P&H Zip-Lift is ready to go to work in a 
hurry, anywhere. Just hang it up and plug 
into any standard lighting circuit. Full 
magnetic push-button control makes it 
safer, easier to operate. It's the quality 
hoist in the low price field. Literature 
available on request. 


West National Avenue, Milwaukee, Wisconsin 


EXCAVATORS » ELECTRIC CRANES » ARG WELDERS. 








width plows propelled by light tractors 
and by snow loaders and trucks fo, 
hauling snow out of the area around the 
buildings. Loading snow is not espe. 
cially recommended as it is more ego. 
nomical to push it out of the way, jf 
space can be found, and permit it ty 
melt for storage. 

Whatever equipment is used, it should 
be of a proven type, designed for eon. 
tinuous operation. Operators expres; 
preference for trucks that drive on 4] 
wheels and state that they should be of 
a size comparable to the plows they 
must push. Such trucks should he 
equipped with special multi-speed ‘rans. 
mission, as the snow-moving units are 
most efficient when the truck speed can 
be adjusted to the optimum speei for 
snow handling. Speed is essential for 
snow handling with plows, since they 
throw the snow best at the maximum 
speed at which they can be operated 
constantly. 

Rotary blowers are governed to one 
or two speeds, hence the truck travel 
must be adjusted closely to keep snow 
always at the intake but never choking 
the engine or stalling the truck. For 
propelling rotary plows there is no sub- 
stitute for adequate power, for a ma- 
chine operated at full throttle cannot 
be depended on for 24-hr.-a-day service. 
Heavy-duty rather than automotive 
power units are desirable, and_ they 
should never be operated faster than 
the manufacturer’s recommended speed. 

As an illustration of what equipment 
may be ealled upon to do, experience 
at one Canadian airport may be 
cited. The total fall of snow through 
the winter was 113 in. of which 52 in. 
fell in January. Keeping the runways 
open during the month required that a 
tractor hauling rollers be operated 453 
hr., a rotary blower 412 hr., and a plow 
386 hr. In one period the tractor op- 
erated 12 days, the rotary 8 days, and 
the plow 9 days with only service stops. 
Men and machines must be in good con- 
dition to stand such work in extreme 
cold and stormy weather. 

Snow removal truck operators are 
generally agreed that single tires are 
best for this work. The use of single 
tires of the same size on all whee's not 
only conserves rubber but also relieves 
excessive differential action in the driv- 
ing mechanism, thus prolonging tive life 
of the truck. Closely spaced tire vlains. 
rather than the more common-emergency 
type of tire chain, should be available 
for all the wheels of the truck o 
tractor unit. These will give maximum 
traction with minimum slippage and 
least damage to tire equipmen! but 
should not be put on until conditions 
are such that wheel spin or troub/esome 
side thrust develops. 

The machines available, the expected 


(Turn to page 339) 
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for sure footing on b 


Also Replaces Critical 
Materials in Many Vital 
War Industries 





N 
Executives and engineers in industry are invited to learn more 
about BUR-TEX. It is available in several types and thicknesses 
— all created to answer certain definite needs for sound absorp- 
tion, insulating, padding, cushioning, etc. It is not in any sense 
anersatz’’ material —but has such a wide range of uses that it is 
pinch-hitting in many valuable ways for impossible-to-get 
critical materials. BUR-TEX is offered in eleven types — each 
giving top-notch performance for many purposes. The descrip- 
tions of three of these types, given below, deserve your careful 
consideration. BUR-TEX in some of its various forms may 
solve your most puzzling 
war production problems. 


Let BUR-TEX Solve YOUR Problems 


Manufacturers, designers and engineers 

are invited to write for complete informa- 

tion about the many and diversified appli- 

cations of BUR-TEX. Consultation serviceon 

your problems without cost or obligation. 
WRITE TODAY 











omber catwalks 











BUR-TEX No. 1 


High quality hair felt in va- 
rious combinations and 
thicknesses for sound ab- 
sorption, insulating and cush- 
ioning ‘purposes. Also has 
wide range of applications 
in manufactured products 
and for industrial purposes. 


BUR-TEX No. 200-SH 
[Patent Applied for] 

is treated by an exclusive BUR-TEX 
impregnation process and compress- 
ed to various thicknesses. Tough, pli- 
able, durable — withstands big range 
of heat and cold. Now used for many 
purposes formerly requiring rubber. 
Available only on war orders. 


BUR-TEX No. 200-S29 
[Patent Applied for) 
is similar to BUR-TEX No. 
200-SH except that it con- 
tains no critical material 
and has less ‘‘temperature 
range. Both can be em- 
bossed in leather and other 
designs as may be desired. 
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rate and duration of snowfali, ay) 
whether the snow is fluffy and dry go. 
erns the time snow removal shoul stay; 
Weather reports should be carefully 
studied so that personnel will be 
hand when needed and so that play 
ean be made for clearing snow froy 
the runways that lie in the direc‘ ion of 
the wind as soon as the snow b--come 
deep enough to be troublesomc. Re. 
moval or other processing of sno\, mus 
be started in conformity with the story 
and continued until the snow is under 
control without regard to shifts or t 
40-hour-week limitations. 

If the snow is dry, fluffy, and not 
drifting, a transport type plane ¢ay 
land safely in as much as 6 to 8 in. of 
snow. This amount will not retard the 
speed at which snow removal uniis may 
operate, nor will it be a menace to op. 
eration of moderate sized planes, as iy 
emergencies they have landed in 18 jy, 
of soft snow. If the snow is moist ani 
the expected fall is heavy, removal 
should start when the depth is only 2 or 
3 in., to avoid building up to greater 
depths before clearing can be con- 
pleted. Aircraft equipped with high 
pressure tires are capable of operating 
from airports having considerably more 
soft snow than ean planes equipped 
with airwheels due to the larger tire 
area of the latter and the resulting 
greater resistance. 


Clearing With Plows and Blowers 


Probably the most desirable method 
of clearing snow from airports is use of 
plows and rotary blowers together. 
When adequate equipment is available 
the usual procedure is to build up a 
windrow with the plow and then blow 
it off the landing areas with the rotary 
unit. The size of the windrow is deter- 
mined by the size with which the avail- 
able rotary works best, as some of them 
are designed for slow speed operation 
against a large bank and others for 
more rapid movement in medium depth 
snow. As soon as a windrow is built 
up so the plows slow down, the blower J 
unit should go into operation. When 
there is little wind, or when the wind 
is straight down the runway, clearing 
should begin at the center and the snow 
moved to each side. In a strong cross 
wind clearing should start on the wind- 
ward side and the snow carried «utirely 
across the area to be opened. [otary 
units will throw the snow 50 t. 90 ft. 
with, or 40 ft. against, a modera2 wind, 
but it is almost useless to attempt to 
blow snow into a storm. 

The first runway should be elcired by 
successive passes of the equip) ent for 
the runway’s full length with rm» atten 
tion given to the fact that snow ‘s being 
deposited on other runways at te intel 
sections. After the first runway 's made 
usable, the next to be cleared is ihe on¢ 
indicated by the weather repos as 
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the probable direction to which the 


vind will change. Lacking this informa- 
ion, & Tunway about at right angles 
the first should be cleared. ; 

Snow should be cleared to the full 
yidth of the runway and to beyond the 
wntac: lights, usually just a few feet 
outsid’ paved runway areas. Subse- 
quent’, as convenient, it should be 
deared to some greater width depend- 
ing on expected snow fall during the 
vason. Equipment should not be op- 
erated over turf areas outside the run- 
wavs when the ground is soft and there 
i; not sufficient snow to prevent ma- 
chines breaking through. Banks at the 
edge of the cleared area should be sloped 
oa vise of not more than 3 ft. in 100 
ft, if possible. This plan will reduce 
jamage to planes running off the run- 
way and prevent forming traps for 
drifting snow. 

A cleared width of runway of 150 
ft. is desirable but, where snowfall is 
heavy and moist and removal is difficult, 
125 ft. will generally be found a safe 
ninimum for transport type planes. It 


Bi; advisable, however, to clear to as 


creat 2 width as possible in the early 
part of the season to keep down banks 
that will build up on either side of the 
ceared area if the total fall of snow is 
heavy during the winter. 

Where the runways intersect at 
oblique angles excess snow is bound to 
accumulate in the V formed between 
the runways. Methods of disposing of 
this snow differ, but the simplest seems 
to be to shift the deflectors on the 
rotary plows to throw snow away from 
the cleared runway. Usually this pro- 
cedure must be supplemented by added 
maneuvering including some diagonal 
cuts and backing to throw the snow 
out of the V. Rotary plows can some- 
times be most effectively operated in 
successively widening circles at the in- 
terseetions. Oceasionally it may be 
necessary to throw the snow farther 
back on the unpaved area to provide 
a place to dispose of succeeding snow- 
falls. The angle of intersection, depth_ 
of snow, and velocity and direction of 
the wind will dictate the procedure 
necessary to be followed at a particular 
intersection. 


Clearing With Plows Alone 


Successful clearing of airports with 
plows slone requires an understanding 
of the limitations of various plow units. 
Airport snow removal is totally different 
from hizhway plowing as the snow must 
be carried a long distance, often in a 
ttoss-wind, and high banks must be 
avoided, 

It ha: been found in actual plowing 
operation that no one piece of equip- 
ment wi!l do the complete job efficiently. 
ong experience on a municipally owned 
Vermont airport, where the average 
‘wowfali has been 105 in. per year, has 
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needs frequent servicing . . . and good tools to speed the 


ust Be Kept 


work. Spintite, the wrench that works like a screw driver 
is on the job from assembly lines to air bases . . . on ship 
and ashore. , 

Originally developed by Stevens Walden, Spintite features 
drilled shank, non-slip handle, precision machining ... a 
tool to do a better job. 

To speed your production or to facilitate servicing, we offer 
these wrenches produced by a plant with over 36 years 
experience in building good tools. Send for catalog showing 


complete range. ’ 


T51 Set at left, is popular for quick repairs. 
Chuck type handle, 7 Spintites with sockets 
ranging from 3/16” to 1/2”, ReamawI, three 
screw drivers in various sizes. All in compact 








resulted in the use of three distinctly 
different types of plows. Clearing here 
has been done under an annual contract 
by the Vermont Road Equipment Co. 

The physical conditions of this port 
have recently been changed, but until 
this summer, the port had two runways, 
one north and south, the other north- 
east and southwest. The runways were 
2,600 and 2,400 ft. long, with 100 ft. 
width of mixed-in-place surface and 
with grass covered safety strips 100 ft. 
wide on each side. 

The plan for winter operation at this 
field is to maintain a cleared strip at 
least 200 ft. wide at all times. To make 


this possible, early plowing is done to a 
total width of 350 ft., and after banks 
are once established, each successive fall 
of snow is plowed against these banks. 
Plowing usually is started when the 
depth of snow reaches 2 in., and is con- 
tinued as necessary until all snow is off 
the runway. 

Operations are started with a 1}-ton 
truck equipped with a 7-ft. one-way 
blade with deflecting moldboard. The 
first trip is made in the center of the 
runway and the snow pushed to each 
side. By narrowing the width of the 
cuts on each trip it is possible to keep 
up the truck speed and to handle the 





OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 








MANUFACTURING CO. 
GRAND HAVEN, MICHIGAN 


Employing the latest advancements 
in the phenolic impregnation of 
woods, with radio frequency curing. 
Fully equipped for volume production. 


INQUIRIES SOLICITED 





increased volume of snow as it piles wp, 
The 100 ft. wide hard-surfaced area ;; 
usually cleared in nine round triy:s, th 
truck being operated at from 20 to 2; 
mph., depending on the density of th 
snow. It has not been found pr: ctic;| 
to do much plowing with the light true; 
off the hard surfaced area. 

The next operation is use of a similgy 
but larger one-way plow to widen the 
cleared area on the turf landing sty; } 
outside the pavement. This plow ; 
mounted on a 3-ton, rear-drive wi 
which has a single, right-hand, reay. 
mounted 8-ft. wide leveling wing. The 
first cut made is about 5 ft. wide with 
the wing raised on an angle from 6 jn, 
on the inside to 8 or 10 in. at the outer 
end. The action of the wing in this 
position is to disperse snow with very 
little added draft on the truck. This 
unit is operated at a speed of 15 to 
20 mph. and can be used efficiently for 
a width of about 50 ft. 

To move the accumulation of snow 
from this plowing, a heavy-duty V-plow 
is employed with a right-hand front- 
mounted,  high-lift, leveling wing 
mounted on an_ all-wheel-drive truck. 
Only half of the nose of the plow is 
used in making a eut about 4 ft. wide 
with the wing raised from the ground 
to a position where a full wing load i: 
carried at all times. Speed of the truck 
on the first cut is from 10 to 12 mph. 
but a reduction of speed is necessary on 
each trip since more snow has to be 
handled. 

The procedure followed at inter- 
sections of runways where a sharp V 
is formed is to make successive thrusts 
straight into the snow with a big truck 
and the V-plow. The snow is carried 
back to a spoil area between the run- 
ways, a cleared depth of from 300 to 
400 ft. being desirable. A light truck 
is used to clean up the spill from the 
V-plow on the runways and at inter- 
sections. 

Banks are usually from 6 to 8 ft. 
deep after each plowing and before set- 


.tlement takes place. It is practically 


impossible to widen the runways further 
once the snow has been permitted to 
settle. Thus, it is essential that « sutli- 
cient width of open area be established 
in the first plowing to assure that the 
desired runway width will not. be en- 
eroached upon despite unusual]: heavy 
falls of snow during any winter. For 
the wider runways now used on many 
ports, the width cleared in the original 
cleaning should be larger propo! 
tionately than that used on tie pot 
described. 


Ice on Runways 


Snow should be cleared as close ' 
the runways as possible. Sliding shoe: 
or casters supporting the blade: can be 
adjusted to permit clearing rig!it dow! 
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to the surface of a smooth runway. Any 
remail:ing Snow is usually blown off by 
prope!'er blasts or melted by the heat 
of the ground or the sun. Along the 
seacoast, however, ice may be expected 
i») form from packed snow, sleet, or 
jight rain freezing as it falls. This 
ice ea:: sometimes be removed by under- 
pody blades on trucks or by blades on 
patrol graders, but this is a time-con- 
sumin: operation where the ice area 
is extensive. Also, care must be used to 
guard against damaging the airport 
surface With the threads of tractors, 
cutting blades, or plows. If the surface 
seal is broken, water getting to the sub- 
erade may freeze and cause heaving of 
areas on the runways. Some clearing 
wits have a safety trip on the blade 
that releases when it gouges into the 
surface or strikes obstructions, thus re- 
ducing the damage to the machine and 
to the paving. 




















Sanding Runways 





Rather than clearing ice by mechan- 
ical means, abrasive material is often 
fused to skidproof the affected areas. 
Sand, applied with the spinning 
spreader used on highways, is a pre- 
ferred means of skidproofing. Spread- 
ing units fit into the rear of a truck 
body, often those used for snow re- 
moval, and have a powered centrifugal 
spreader that casts the sand over a 
moderate width. The units generally 
available are those developed to spread 
only over a two-lane highway and will 
require extra trips when they are used 
on the airport. 

It is advantageous to use hot sand as 
the particles embed themselves in the 
surface and thus resist propeller blasts 
and wind. Asphalt dryers have proved 
satisfactory for preparing the sand and 
are quite often available in the winter 
when their normal use is suspended. At 
one airport, heated sand is secured from 
a commercial conereting plant, but in 
case of necessity it ean be heated over a 
long pipe in which a fire is built. A 
serious difficulty in use of sand is freez- 
ing of the stock piles. This condition 
may be alleviated by keeping the piles 
covered, but the covering must be done 
early enough to permit the sand to dry 
before cold weather. 

Although commercial airlines have 
not generally favored the use of chem- 
ieals, whieh have a tendency to cause 
oxidation and rusting when splashed on 
the planes, the Civil Aeronauties Au- 
thority and the army air force authorize 
the use of ealeium or sodium chloride 
for clearing runways of ice on airports 
tnder their jurisdiction. Suggested 
methods is to mix 50 to 75 Ib. per eu. 
\d. with up to -in. abrasive material, 
making the chloride into a brine and 
(eating the material as it is put into 
Storage piles at the airport for winter 
use. Cinders and sharp, coarse sand are 
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the preferred abrasive materials. It is 
expected that flake chloride will be 
added as the material is loaded for use, 
depending on ice thickness and atmos- 
pheric and temperature conditions. 
Rate of application to the runway sur- 
face should be 1 to 14 lb. per sq. yd. of 
the abrasive material. 


Helps for the Operator 


Many small devices and schemes can 
be used to make snow removal easier 
and operation of the machines safer 
and easier. Controls for plows, wings, 
and other facilities attached to the 
trucks should be of a mechanical type 








that permit making any changes regu- 
larly necessary without leaving the eab. 
A powerful spotlight should be supplied 
and regular lights mounted on the top 
of the cab or some other high point 
since those on the truck may be blocked 
by the equipment. Cabs of machines 
should be tight so that they can be kept 
warm by a heater. 

Satisfactory operation of snow-han- 
dling machines on clearing or compact- 
ing will be greatly enhanced if it is pos- 
sible to keep in constant contact with 
the operators. Two-way radio com- 
munication with the airport control, 
tower is desirable, and receiving equip- 





better materials and methods. 


finishing. 
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Faster, Better, at Lower Cost! 


Bite into the huge aviation war production job almost any place 
where thousands of feeder factories have taken hold of their parts 
of the job and you'll find that our strength in the air is growing in 
leaps and bounds because someone found a shortcut to Berlin with 


Among the Task Forces being concentrated to reach our objective 
of producing ENOUGH ... IN TIME are McAleer finishing mate- 
rials and methods. Engineered to meet the production finishing 
requirements of today, these Quality-Controlled buffing and polish- 
ing compositions are helping set new finishing standards in repre- 
sentative plants from coast to coast. 


To cope with the demand for speed and more speed—you need, 
more than ever before, the specialized services McAleer offers. Less 
waste through elimination of rejects, greater output and low operat- 
ing costs are the orders of the day in all war-time production 


The battle begins here—let’s fight and work together! 







Casters E- Wheels 


Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees—Write for 192 pace 
Darnell Caster and Wheel Manual. 


REDUCE THE OVERHEAD 
THAT IS UNDERFOOT! 


* 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,N.Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL. 





ment in the truck is essential. S:fe Op. 
eration demands that the equipment oy 
the runways be under control from the 
tower, and it is helpful when ac :noy. 
edgment of orders can be mac? ani 
frequent reports given on the rinway 
condition, especially at night du-ing , 
snowstorm. Where several pieves of 
equipment are in use it is satisi xctopy 
to have communication with a super. 
visor’s ear only if it can be usd fo 
continuous contact with all equipment, 
On one municipally-owned port wher 
radio equipment for the trucks are no 
used, an expedient of a police car with 
two-way radio was employed. This was 
not entirely satisfactory, however, 4; 
the police car could not communieate 
directly with the tower, it being neces. 
sary to relay messages through the 
police central station. 

Heated storage should be provided 
for the motive equipment used on air. 
port clearing. The big machines use 
heavy lubricants when they are to be 
operated at full-rated speed for many 
hours. Such lubricants make the engines 
very hard to start when cold and may 
become so stiff that they do not protect 
close-fitting parts when cold. Also, use 
for snow removal causes the machines 
to become coated with snow and iee 
that must be thawed before they can be 
properly serviced. 

Personnel is a most important item 
in winter airport maintenance. Orii- 
narily one man can actually operate the 
machine, but it is good policy to have 
an extra man on it to help with the 
unexpected things that may occur. The 
men must be familiar with the machines 
and, even more important, with the 
field. There is no substitute for experi- 
ence in knowing what a machine will 
do, how to make minor repairs, or 
where to go in a blinding snowstorm. 
Most snow removal is done by men 
working on 12-hr. shifts as the work is 
not continuous enough to justify hav- 
ing three shifts of trained workers. In 
nearly all cases the men have an “esprit 
de corps” that is just as loyal, just as 
efficient and dependable as that of 
pilots, and they will work any hours to 
get the airport in shape for its intended 
use. 


—) 





Metallizing 
(Continued from page 235) 


lighter than normal. The demonstra- 
tion showed the metallized-coniiitionel 
engines to have superior qualities [0 
those of a new, or ordinarily rebuilt 
engine in the same time limit. 
Spraying was accomplished with a 
almost negligible metal cost per cyl 
inder, with spraying time averagils 
from 1 hr., grinding time 4 hr., so thal 
a substantial saving is offered in stl 
vage of these carbon steel barrels, 
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ghich are lathe-turned out of a forged 
tube, then shrunk into an aluminum 
lloy head, all representing an expen- 
jve unit not only in material but in 
onstruction time. The metallized cyl- 
inder with its advantages can be turned 
cut for about one-seventh of the re- 
placer ent cost (if replacement were 
possib e). - 

Mosi plants throughout the United 
States have one or more metallizing 
outfits in use to keep production ma- 
chines in operation. This application 
primarily involves the use of sprayed 
jeposi's to replace worn circumfer- 
ential areas on machine elements—worn 
hearings of almost all types. It may 
mean a spindle on a lathe, a pump 
shaft on a grinder, a motor bearing on 
, router, or it may involve some vital 
hearing on a drop hammer or drill 
press. 

Practice of using the metallizing 
process in building up worn lubri- 
cated bearing sections is well estab- 
lished. And due to the peculiar char- 
acteristics of sprayed metal—which be- 
cause of its slight porosity absorbs the 
lubricant in such manner that a much 
longer wear life is obtained as com- 
pared with the original bearing—metal- 
ling is found superior in this type of 
application to any other process. Weld- 
ing is seldom feasible because of the 
distortion and heat strains created, and 
the use of sleeves or shims is a make- 
shift. 


Metallizing Saves Time 


Some airplane manufacturers, prior 
to the widespread adoption of metalliz- 
ing, attempted to keep production ma- 
chines in operation by older methods, 
cr they sent worn parts out to a metal- 
spraying shop, of which there are now 
vveral available in all industrial 
enters. The latter method is efficient 
—the one objection being that with 
the tremendous expansion of airplane 
manufacturing plants, it sometimes re- 
quires several days to get the part to 
the job shop, let the contract, explain 
the details of the specification required, 
and get the return of a part to the pro- 
duction machine. But when a metalliz- 
ing outfit is available in the mainte- 
lanee department, it is usually only a 
matter of hours before the shaft or 
iearing is restored to original condi- 
on and the machine is back in opera- 
tion, 


Maintenance Examples 


As examples of maintenance depart- 
lent uses of metallizing by experi- 
tweed aireraft manufacturers, typical 
\perations which have been found par- 
lculariy pertinent include: 

Building up of water jacket surface 

on crop hammer shaft with stainless 

steel. 
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Latest ... and Fastest 
METALITE CLOTH “GADGET” 


Can’t you just picture how the tapered, resilient, abrasive surface 
of a Spirapoint will snug into and finish odd shaped areas—par- 
ticularly those with varying radii? 


With a nose only a trifle over }” and swelling out in spiral form 
to an inch or more, depending upon the shapes and grits you 
choose, they are the fastest finishing gadget we know. 


Held at 45° to the work, the front section of the Spirapoint gets 
into the narrowest part; reduce the angle and greater abrasive 
contact is made; held almost horizontal with the work, the whole 
cutting surface goes into action. 


There are probably a dozen or more places in your plant where 
these tapered, spiral sanding heads used on your own portable 
tools will make you smile at the speed with which they finish 
what you thought were tough sanding jobs. 


BEHR-MANNING : TROY, N.Y. 


(DIVISION OF NORTON COMPANY) 
DEPENDABLE ABRASIVES SINCE 1872 














Spraying zine on bearing surfaces 
of hand saw wheel. and pressing 
bearing into place for tight fit. (This 
required less than 10 min. of spray- 
ing.) 

Building up roller bearing surface at 
end of shaft on high frequeney gen- 
erator with 25 carbon steel. (This 
required about 30 min. actual opera- 
tion of spray gun.) 


Production Uses 
Some of the operations, other than 
for maintenance, to which airplane 
manufacturers are applying the metal- 
lizing process are described herewith: 


In model departments, the process is 
used for building up wing sections and 
other parts which have been mis- 
machined or which require additional 
metal to meet experimental changes. 
Two such jobs done by a leading manu- 
facturer in the past year effected large 
savings and saved several weeks’ time 
on vital models. 

In tooling and jig departments, 
many applications have been used in- 
volving adding metal to jigs which had 
become worn or were undersize. In 
such cases, welding will not do here 
because it warps the part. By metal- 
lizing no warpage occurs. 





Faster, faster, faster! More holes 
drilled, more screws home, more 
parts assembled! “Yankee” tools 
speed these operations. 


Behind each “Yankee” spiral 
ratchet screw driver, behind each 
“Yankee” drill or vise or tap wrench 
are 62 years of “Yankee” ingenuity 
devoted entirely to giving greater 
speed and handiness to thoroughly 
reliable tools. 


“Yankee” tools are famous in in- 
dustry; small wonder they cannot 
be made fast enough to meet the 
demands of all-out production for 
war. 
Order from your supply house, or 
write North Bros. Mfg. Co., Dept. A-1, 
Phila., Pa. Furnish priority ratings 
whenever possible. Every effort will 
be made to fill your orders. 


YANKEE’ TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., Pa., U. S. A. 


“YANKEE” SPIRALS. 
A SIZE FOR EVERY PURPOSE 





“YANKEE” RATCHET 
TAP WRENCHES 
AVAILABLE IN THREE 





“YANKEE” VISES. 
A COMPLETE 
RANGE OF SIZES. 





“YANKEE” RATCHET 
HAND DRILLS. WITH FIVE 
RATCHET ADJUSTMENTS. 











It is often desirable to use sol ler op 
Kirksite, but this is impossible. Sone 
plants desire to fasten chrome. molly. 
or other metals, to Kirksite cies 
forms. They must use rivets 01 othe 
mechanical means which are no! filly 
satisfactory. But, through the metal. 
lizing process, a recent develcpmen 
shows that copper may be spraved oy 
Kirksite, and other metals may |p 
sweat-soldered thereon. 

By using the recently developed 
replica method, a precise duplic:ite of 
any plaster, wood, or metal form may 
be made by spraying high earbon steel 
or other metals thereon. This permits 
the making of forming dies quick!y and 
cheaply, and such items have slready 
been used satisfactorily in hydro-press 
work. 

The metallizing process is used satis. 
factorily in the repair of various types 
of drop hammer and other forms of 
forming dies, molds, ete., when they 
become low in spots and require an 
addition of metal. Experiments are 
being conducted, with very satisfactory 
indications to date, using the process to 
fill riveted seams with molten metal for 
the purpose of “flushing” and also for 
the purpose of sealing to reduce air 
pressure leakage on planes which fly 
at high altitudes. Equipment for this 
latter use is not yet in production, but 
it may be soon. 

In addition to the above applica- 
tions, aircraft manufacturers are car- 
rying on extensive research work, using 
the “magic process of metallizing” with 
high hopes of solving many more in- 
portant problems. 





Air Cargo 
(Continued from page 257) 

cision, the board’s eontrol over Rail- 
way Express Agency is greatly in- 
creased. Although it formerly had 
some control—since it had to approve 
the contracts between the agency and 
the various airlines—this control was 
at best indirect. Now, however, the fact 
that Railway Express Agency has been 
held to be an air earrier changes the 
situation, because the CAB, when it 
finds that any rates, fares, or charges 
received by an air carrier for inter- 
state air transportation (which includes 
the transportation of property) are 
unjust, may prescribe the lawfii rate. 

Recent events show that the rs ilroads 
have again become interested in air 
cargo. First instance was in April, 
1942, when the Gulf, Mobile « Ohio 
Railroad filed an application with the 
CAB for Rebel Air Freight, ‘nc, 4 
wholly-owned subsidiary, to carry mail, 
passengers, and property over several 
routes in the Mississippi Valley and 
air eargo only between Chicazo and 
New Orleans via East St. Louis and 


AVIATION, January, 1943 





~~ P= nm ere ers ao es 





ler on 
Some 
; molly, 
‘1@S or 
Y Other 
fully 


metal. 
> pment 
ved on 


‘loped 
‘ute of 
‘may 
1 steel 
ermits 
ly and 
lready 
= press 


Satis- 
types 
ms of 
they 
re an 
S are 
ictory 
ess to 
al for 
0 for 
e alr 
h fly 
r this 
1, but 


plica- 
car- 
using 
with 
» im- 


Rail- 
in- 
had 
rove 
and 
was 
fact 
peen 
the 
1 it 
rges 
ter- 
ides 
are 
ate. 
ads 
air 
ril, 
hio 
the 
a 
ail, 
ral 
nd 
nd 


nd 















43 





























gther points served by the railroad. 

Second instance was in June, 1942, 
yben the Transportation Association of 
America, @ railroad dominated organ- 
vation, filed a brief with the Federal 
Board of Investigation and Research 
urging future “integration” of all forms 
of transportation. This seemingly was 
aimed particularly at the air and motor 
carrie’s, urging their integration with 
the reilroads. In some quarters this 
is hel: to be an expression of the in- 
ability of our railroad industry to re- 
concile itself to anything but a con- 
tinuation of its virtual monopoly of 
trans} ortation. 

Then in the fall of 1942, the Lllinois 
Central System issued a report urging 
the railroads of the country to weld 
themselves together to foster air trans- 
portation for the movement of high- 
grade merchandise traffic as a subsidi- 
ary to mass rail transportation, the 
idea being to superimpose air cargo 
operations on the present rail organi- 
zations. 

The question, therefore, of who shall 
earry air freight is a problem confront- 
ing the CAB right now. It must be 
decided sooner or later. A hint of the 
board’s probable attitude in passing 
upon applications for certificates of 
public convenience and necessity by 
carriers engaged in other forms of 
transportation is given in the Ameri- 
ean Export Airlines case decided in 
July, 1942, where approval of the con- 
trol of American Export Airlines by 
American Expert Lines, a marine com- 
pany, was denied. 

The Civil Aeronauties Act governs 
the acquisition of control of an air 
carrier by any other common carrier 
and stipulates that the CAB shall not 
approve such acquisition of control un- 
less it finds that “the transaction pro- 
posed will promote the public interest 
by enabling such earrier other than an 
air carrier to use aireraft to public 
advantage in its operation and will not 
restrain competition.” 4 

Under the present construction of 
the provision of the Act just men- 
tione!, the board has held that “no 
sound basis appears for distinguish- 
ing between an undertaking of a ear- 
rier engaged in another form of trans- 
portation through a subsidiary and its 
undertaking to engage in the air trans- 
portation field directly it seems 
clear that Congress must have intended 
the same principles to apply to both 
situations because there is no sound 
basis for distinguishing between these 
situations so far as the public interest 
Is concerned.” 

The board further held that “in de- 
termining whether the public conven- 
lence and necessity require the grant- 
Ing cf an application for a certificate 
by a carrier from another field of trans- 
portation . we would not construe 
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the public convenience and _ necessity 
as requiring the issuance of a certit- 
icate to such carrier unless the evi- 
dence indicates the use of aireraft to 
be to public advantage in its operation 
and not restraining competition.” 

It is thought by some in the industry 
that this decision indicates the CAB 
will be eareful to restrict air transpor- 
tation to the airlines, but since the 
board has been known to reverse itself 
on important matters, others are not 
so hopeful that a definite policy has 
been stated. 

It seems reasonable to expect, how- 
ever, that the board will not permit the 








duplication of existing air transporta- 
tion facilities with separate air cargo 
or freight systems. It would, for exam- 
ple, be just as logical to grant a cer- 
tifieate of convenience and necessity to 
one of the airlines to operate a rail- 
road or a motor truck line between 
New York and San Francisco as to 
give a truck line, a railroad, or any 
other company, a certificate for an ex- 
elusive air eargo operation between 
those points. 

Public convenience and necessity do 
not require such duplications. The pres- 
ent airlines cover the major portions 
of the country, and the feeder airlines 





meeting the emergencies. 
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Altitude over 35,000 feet . 
Temperature 50 below! Men, to exist, require more oxygen. 
Oil quickly freezes. Are controls operating continuously 
recording accurately? Do fine instruments and delicate 
mechanisms remain perfectly adjusted? . . . Tiny, yet rugged, 
Miniature Precision Bearings are flying for freedom . . . 
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whicu wull* be authorized in the future 
to carry mail, passengers, and cargo 
will completely blanket the remaining 
areas. There is, and will continue to 
be, competitive service between all large 
cities. 

There seems to be no indication that 
the development of air cargo transpor- 
tation by the airlines would take such 
volume from either the railroads or the 
motor truck lines that they should be 
entitled to go into the air cargo busi- 
ness in self-defense. ‘he airlines will 
take some business, but it will be grad- 
ual, and it will probably be offset by 
the normal development of the country. 

Much of the air cargo business will, 
however, be developed because the air- 
lines will give a service impossible for 
the railroads or truck lines to render. 
Many marketing and merchandising 
methods will be changed by the pos- 
sibilities of speedier transportation by 
air. The airlines will not haul coal, 
iron ore, lumber, live stock, cotton, ce- 
ment, or many other products which 
account for the bulk of the railroad 
freight volume. There is an enormous 


local and short-haul tonnage for which 
the airlines could not compete with 
either the trucks or the railroads. 

Air cargo should be handled by one 
coordinated organization owned by the 
airlines which are also handling mail 


and passengers. The reasons are: 

1. Air eargo carriage is logically the 
domain of the present existing airlines 
or those authorized to operate in the 
future because of the economies of 
operating cargo flights under the same 
organization handling passengers and 
mail. By consolidating these opera- 
tions, the overhead costs of maintenance 
and terminal facilities can be pared 
with passenger and mail operation, and 
for some of the smaller airlines which 
have been hampered in their operations 
by too little passenger traffic, the per- 
mile cost of operation can be reduced 
considerably. 

2. In the inauguration of new routes 
such a combination would be particu- 
larly necessary—from the standpoint of 
passenger and mail operation as well 
as cargo. If the air cargo service were 
handléd by a purely air cargo operator, 
new cargo routes would be delayed in 
their inauguration, as the development 
costs for air cargo alone would be too 
large. To expand all forms of air 
transportation into new territories—as 
quickly as they should be expanded 
after the close of the war—it will be 
necessary that cargo, mail, and passen- 
ger transportation be performed by the 
same air carrier. ; 

Specialized air cargo carriers would 
probably ask for governmental aid in 
establishing new -routes, but such aid 
should not be granted, since a similar 
grant to the regular airlines carrying 


| passenger and mail would provide for 


those services at the same time. It ha; 
been proven in the developm:nt of 
other types of transportation t iat ak 
uneven distribution of facilities is jp. 
jurious to industry and commer‘e, anj 
therefore it is the duty of the » over. 
ment to see that the growth of ai> carg) 
is rapid and complete enough 1) giv 
all shippers and receivers an equal 
advantage. 

3. Many small localities coi id be 
served much more efficiently fren the 
standpoint of schedules of plave ay. J 
rivals and departures if air cargo trans. 
portation were a function of the exist. 
ing type of airlines. In some local 
ties air cargo shipments would not jus. 
tify more than one all-air-cargo flight 
per day, perhaps after five o’elock in 
the afternoon. If a company now trans. 
porting passengers and mail were of. 
fering the air cargo service, ali ship. 
ments arriving during the day would 
have to remain at the termina! until 
the arrival of the night express flight, 
If the service were offered by the exist- 
ing airlines carrying mail and passen- 
gers, shipments arising during the day 
could be placed on the passenger flights 
whenever space was available, thus pro- 
viding better service. 

4. One factor influencing arrange. 
ments which will be necessary for eeo- 
nomic functioning of air cargo opers- 
tions, is that the carrying capacity of 
any one plane is not elastic. For ship- 
ments which cannot be loaded onto one 
flight, another section of the flight must 
be added. Or if the volume of surplus 
shipments does not warrant another 
section, these shipments must be trans- 
ported by later flights. 

One effective way this factor can be 
reduced in importance is for the exist- 
ing airlines to handle all cargo opera- 
tions. If the cargo operations of these 
carriers are consolidated, every passer- 
ger and mail flight from a particular 
airport can carry whatever weight of 
cargo can be accommodated. Holdover 
of shipments from one flight to the 
next will not decrease the value of the 
cargo service from a speed-in-iransit 
standpoint, because air transportation 
is so much more rapid than cround 
transportation. 

There is also the advantage that 
these surplus shipments can be routed 
over different airlines to the point of 
destination. If this is not done, any 
carrier offering only cargo <ervite 
would have a tremendous prob!:m on 
its hands in the efficient disposition of 
surplus shipments. 

5. Airlines operating in areas like 
the Southwest will need low trough 
rates for their shipments in or ier 10 
enable shippers to sell in the No ‘theast 
in competition with manufacture = ¢los- 
er to the market. If the air car-o set 
vice is a regulated monopoly, thee wil 
be no question of two airlines servilg 
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different areas agreeing upon a joint 
efore it can be put: into effect. 


rate 
The .‘rlines will be faced .with a seri- 
B ous poblem in the directional flow of 
traffi and making rates so that they 
will .evelop a back haul traffie is a 
comp cated problem which cannot be 
solve: as quickly and as easily by mak- 
ing , int rates between two or more 
earri ’s as it ean if only one organiza- 


tion s involved. 

6. ‘ompetition in any industry such 
insportation, which is subject to 
‘sing and joint costs, is likely to 
‘-throat. The battle between two 
es earrying air cargo would be 
r to the great railroad fights dur- 
ie 1870’s and 1880’s and would be 
ipanied by a devastating loss of 
eapiiil investments and poorer service. 
It has been clearly demonstrated that 
unrestricted competition in any form 
of transportation is against the na-. 
tions! welfare. 

7. However air cargo transportation 
may be organized, it will be necessary 
to provide a through service to any 
point in the country and to many 
abroad. This can be done much more 
efficiently if one company is respon- 
sible for making rates, routing ship- 
ments, preparing the bill of lading, the 
way-bill, and adjusting claims for loss 
and damage. Lack of a unified ser- 
vice is a hindrance to the development 
of traffic. Shippers desire a_ service 
so organized that they can place a 
shipment in the hands of one agency 
with confidence that it will be routed 
in the most direct and economical way. 

8. If air cargo were carried by one 
concern, owned by the airlines, there 
would be no need for the time-consum- 
ing and expensive governmental con- 
trols over the operation of new routes 
by one company as compared to an- 
other. Flexibility of new route opera- 
tion is of paramount importance in any 
expanding transportation service, as 
both the company offering the service 
and the shippers would need the most 
complete service that could be offered. 
Prudent business policy would make 
for a careful study of traffic potential 
of any new route, also for an immediate 
abandonment of the route in case the 
traflic was not as large as expected. 

9. If the air eargo industry were 
diviled among rival companies, the 
necessary advertising and _ solicitation 
required might easily degenerate into 
an intra-industry battle rather than 
having all efforts directed toward ob- 
taining new traffic. Weakening of 
sale promotional work by such intra- 
Industry competition would not be in 
the best interests of air cargo: or the 
ship pers. 

li. Properly to promote the use of 
air cargo services, the organization 
mus: be owned and controlled by per- 
sons interested in seeing it develop to 
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be ¢€ 
agen 
simil 
ing | 


acco} 


AVIATION, January, 1943 


its maximum extent. The leadership 
must be keenly alive to the potentiali- 
ties of air transportation and must be- 
lieve in the economies present in the 
utilization of air by shippers. Other 
carriers are imbued with the problems 
and methods of a ground transportation 
system and so would be unfit to pro- 
mote air cargo. The leadership must 
be inherently airminded. 

11. The promotional effort of the 
existing airlines has developed air car- 
go (with some assistance in the last 
year or so from Railway Express 
Agency) so that it can be made a profit- 
able business. It is only by the efforts 





of these pioneers that the industry has 


reached its present state of utility. 
They should reap the benefits—not other 
carriers or “outsiders” who were un- 


willing to invest their money when the 
prospects for profits were not so evi- 
dent. 





Visual Aids 
(Continued from page 269) 
separate subjects, and a total of 480 
individual pictures. 
Basie Aircraft 
Eleven subjects. 


Skills Wit: 


Metal 





COLUMBUS, 


INDIANA, 





Designed to Speed Up Production, 
Rebuild and Tear-Down Engines 


* Designed especially for use in the building, tearing 

, down and rebuilding of Allison engines, this engine 
stand is gear-driven, with provisions for locking at 
predetermined angles. All special tools required for 
this engine clear the mounting fixtures. Equipped with 
floor stops for holding stand rigid when not on 
assembly line. Literature on this stand, and on our 
complete line of stands for all types and makes of 
aeroplane engines will be sent on request. 


MANUFACTURING 
CORPORATION 


U. | A 












Oxyacetylene Welding Kit: Total of 
15 subjects, 800 individual pictures. 

In addition, there are supplementary 
slidefilm kit-sets covering such subjects 
as basic electricity, machining, ete. 

Perhaps one of the best examples 
illustrating these visualizations via the 
use of such films is found at the Casey 
Jones School of Aeronautics, Newark, 
N. J., which trains, aviation mechanics 
for both the Air Forces and Civil Ser- 
vice in an intensive 15-weeks’ course. 
An affiliate, the Academy of Aeronav- 
ties in New York City, uses the same 
system of instruction. 

Combining practical work-bench ex- 
perience with theory and classroom 
study, classes are conducted by prac- 
tical specialists in every branch of air- 
eraft repair and maintenance, including 
engine, sheet metal work, propellers, 
hydraulics, welding, instruments, and 
electricity. The school has has the 
very latest shop equipment, making it 
possible for the student to actually 
execute many or most of the points and 
principles in plane servicing covered 
in both lectures, text-book study, and 
on the picture sereen. Visual aids con- 
sist of the slidefilm kit-sets and form 
the preliminary basis of the course. Be- 
ginners also are given instruction in 
mathematies, draftsmanship, and other 
sciences as they are applied or involved 
in aviation. 

Films used in this school are, how- 
ever, supplementary. For instance, let 
us take a welding class in order to fol- 
low the process of their utility through 
to the use of the torch. 

First stage for the newcomer in a 
welding class, for example, is to view 
the first of the subjects in the welding 
kit—“An Introduction To Welding”. 
This is done in elass, in or near the 
welding shop where equipment is ready 
for instant use. To make this possible 
under such conditions, Thomas Schlitz, 
visual aid director, has designed a spe- 
cial shadow box screen for projecting 
the pictures. This makes them easier 
to define in a room fairly well flooded 
with daylight, permitting students to 
make notes. 

As the film is projected, the instrue- 
tor reads the letterings or notations, 
or elaborates and discusses what is 
shown. The film may be stopped and 
held for questions. When the film has 
been completed, there is usually a ques- 
tion and answer period, or a general 
discussion by students. 

Same process is followed for each 
subject, except for points adaptable to 
actual execution in the workshop (and 
in welding nearly all of them are de- 
monstrable) when the class is taken to 
the equipment. 

Printed text books parallel the film 
subject matter. After every lesson— 
the basis for each being the film—stu- 
dents fill out examination papers for 
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subsequent grading by the instructors. 

One outstanding advantage of the 
visual method is that a lagging student 
may individually re-project the film in 
order to freshen his memory. Other 
advantages: The instructor can con- 
trol the “pace” of the study, gaging 
it to the capacity of his class; pictures 
are large and illuminated, and compel 
concentration; complex points become 
more easily understandable when pic- 
tured; the slidefilm method tends to 
discourage digression; and each stu- 
dent gets the same understanding of 
an idea or fact. 

It is the belief of those in charge 
of instruction at the Casey Jones School 
that this method has proved its ability 
to save valuable time in the preliminary 
stages of instruction, saving especially 
in eliminating the need for extensive 
verbal explanations of fundamentals 


which are more quickly grasped from . 


pictures. 





Plywood Structures 
(Continued from page 153) 


For the plating at the neutral axis 
this becomes, with an assumed shear of 
2,000 Ib.— 


Q = 2X 28.2 = 56.4 
b = 2X .125 = .25 
I = 1,504 


_ 2,000 X 56.4 
I = "95 x 1,504 
Determination of the allowable shear 
load on the panel requires examination 
of the grain direction of the shell panel. 
Normal construction would involve the 
grain arrangement of Fig. 4, and the 
original premise of compression in the 
upper fibers would call for the shears as 
indicated in this figure. Because of 
the size of this panel, it may be assumed 
that the compression veneers will buckle 
out of action and all of the shear will 
then be carried by the diagonal ten- 
sion fibers. 
Whence: 
Faieg = Spanet/teh sin 45 cos 45 
where: ¢, = Tension grain thickness 


fith 
th X 5 


= 300 psi. 


Spanet = 


=sxexet 


for 3 ply construction t/t, = 


Whence: 

Faino = 3 X 2 X fe = 6 X 300 = 1,800 psi- 

This diagonal tension stress will have, 
as an allowable, the tension allowable 
of the wood fibers. Thus if the veneer 
in question is spruce, an allowable ten- 
sion of 10,000 psi. might be used. In ac- 
tual practice it is well to reduce this 
allowable by approximately 25 percent 
in order to allow for imperfections in 
the wood and to provide for possible 
strength reductions due to the panel 


deformations causing stress con -entyy. 
tions near the panel corners. The my). 
gin of safety of the shear pase] oy 
this basis will be— 


7500) _ 
M.S. = Fo59 — 1 = 3.16 


Suggested Method of Obtair:ng 
Accurate Moduli of Ruptur: 


It is realized that the above liseys. 
sion has added little data upon whic) 
strength conclusions can be based The 
actual structural design of any a reraf; { 
carried through to justifiable murgins 
of safety is inextricably involve: wit} 
the static tests of the article itsel:. This 
is necessarily so, since each airevaft js 
designed for definite service require. 
ments and has individualized openings, 
force paths, and discontinuities. The 
complete and authoritative check of the 
structural integrity must, therefore, be 
based on the structural test of the part 
itself. This procedure is admittedly ex. 
pensive, but careful analysis of the 
reasons underlying the current cost of 
static test work lead to definite steps 
whereby these costs may be reduced. 

Certain cost factors, such as special 
test jigs, setting up for test, and hani- 
ling of test equipment are controllable 
only by intelligent efficiency of test 
crews. Other factors are the length 
of time required to complete static tests 
and to minimize repetition of tests. 
With proper time arrangement of sub- 
assembly and parts tests, it is practi- 
cable to reduce the final test on a con- 
plete structure to the status of a routine 
check and a record of the actual 
strength incorporated in the structure. 

Inelusion along with the subassen- 
blies tests of specimens duplicating 
structural sections of the airplane will 
lead to quite rational and directly ap- 
plicable structural data which ean then 
be incorporated in the complete static 
test article with a minimum of cost. 
The value of such preliminary strue- 
tural tests becomes apparent when final 
tests on the complete article are rm, 
and is evidenced by the speed with 
which the final tests may be completed. 

Experience with this method of ob- 
taining allowable stress information has 
indicated the advisability of duplicat- 
ing, so far as possible, the proposed sec- 
tion and the correct ratios of mo:ients, 
shears, and local loads during the sub- 
structural tests. Monocoque structures 
are often seriously redundant as {» load 
foree paths and minor loads, such as 
locally applied shot bags or pressure 
pads. These loads may reduc» the 
strength of structural members »y an 
unforeseen amount. The number of 
such tests need not be excessive. since 
the flow of material between evel, 
widely-spaced sections will have some 
uniformity, and it may then be antic- 
ipated that any variation of allewable 
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qresses Will have a similar uniformity. 
Furthermore, tests of sections within 
the range of minimum sizes would be 
superiiuous, thus further confining the 
jrea on a given part for which tests 
are advisable. 

Ths inevitable question will arise as 
to wy a stress analysis other than load 
determination is necessary, since com- 
plete tests are being run. Certainly a 
creat many man-hours are spent in 
prep: ring stress data, and since the 
answers obtained are so often over- 
ruled by test, the analysis loses much 
of iis former significance. The real 
and useful function of a careful ana- 
lysis is two-fold. It provides the basis 
for : uniform flow of material varied 
in proportion to the load requirements 
and ence a uniform structural strength 
throuzhout the aireraft. This is essen- 
tial if good control is to be exercised 
over structural weight. 

The analysis performs the additional 
function of indicating the desirable sec- 
tions for preliminary tests and indi- 
cates the use to be made of the pre- 
liminary data. This latter point is of 
importanee, since it frees the individual 
section tests of the necessity of making 
good any predicted load. An under- 
strength section of a wing, for example, 
is then merely moved outboard to a 
location where its actual strength is 
adequate to earry the loads. Cost of 
such chahge is confined to the engineer- 
ing department and drafting room and 
involves no expensive jig or tool 
changes. 
























Perspective Projection 
(Continued from page 125) 





allel to this perpendicular _line-set 
(horizontal and parallel to PP) will 
themselves be horizontal. This is in- 
dicated in Fig. 5 by line AD, for exam- 
ple. At appropriate places, these tabu- 
lated locations will be confirmed by the 
theory. 

When the x-z plane of the object is 
not in PP, but behind it and parallel 
te it, as in Fig. 6, Method 1 will be 
found better than Method 2. The con- 
struction for this method is clearly 
shown in the figure. If Method 2 is 
used, the location of the VP indicated 
is given in Table 1 as being in HL and 
V. This is the same location as that 
in Fig. 5, where the front of the object 
was in PP, Principle 1 is now applied 
In tne manner indicated by the follow- 
ing example, in which the perspective 
of point D is determined: 

The perspective of the horizontal 
line containing DC is drawn from M in 
PP to VP. (To obtain the elevation of 
M, ihe end view shown must be used). 
The perspective of another line through 
D, say the vertical. one, is now found 
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TABLE |. LOCATION OF VP 





Location of VP 





Type of Line-set 


| Set not parallel to PP 


Set parallel to PP 





| In HL 

















I. Horizontal | 
1. Perpendicular to PP. In V | 
2. Not perpendicular to PP. Not in V | In AL, an infinite distance to right or left. 
Perspective will be horizontal. 
II. Non-horizontal | Notin HL | 
1. In V (or planes In V | Not in HL, an infinite distance above or 
parallel to V). below HL. Perspective projection will be 
(a) Up and back from PP Above HL vertical. 
(b) Down and back from PP Below HL 
2. Not in V (or planes parallel Not in V Not in HL, an infinite distance away. 
to V). Perspective projection will be parallel to 
the line in space. 













































P 


Fig. 6. One-point perspective by Methods 1 and 2 (front of object behind PP). 
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Hand-throw 


Adjusting 
screw and nut, 


Lock 
rod, 





Hi Locking 
;  plunger-~. 














Fig. 7. Common one-point perspective of 
railway operating-switch mechanism. 


by dropping a vertical projection line 
down from the top view of the point 
where the sight line (from (SP)* to D) 
pierces PP. The intersection of these 
two perspectives gives D’. 

Fig. 7 is an actual manufacturer’s 
pictorial drawing in one-point perspec- 
tive of a railway switch-operating 
mechanism. A broken out section, in 
conjunction with various types of shad- 
ing, supplements very well the clarity 
of this pictorial drawing. 





How to Fair Lines 
(Continued from page 140) 


fairing step, therefore the curve should 
have a desirable shape, even at the ex- 
pense of missing the plotted points. A 
general reversal of plotted points in- 
dieates an unfair original curve. 

In terms of calculus, the slope of a 
curve at any point is equal to the first 
derivative value of the curve at that 
point, so the above curve is called the 
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first derivative curve. This first deriv- 
ative, or slope, curve is symbolized by 
dy/dxz, or dz/dy, the symbols denoting 
the direction of axis. 

The curve just explained is the dy/dx 
curve, i.e., the slopes are measured to 
the horizontal axis. For many curves 
the dy/dx values will range from zero 
to infinity, and the larger values are 
impractical to plot. An explanation of 
the method of handling these extreme 
values of slope will be given later in 
this treatment. 

Slopes are read from the original 
curve by using a special type protrac- 
tor which reads the slope directly in 
terms of the tangent (dy/dx). The use 
of the protractor is shown in Fig. 8. 
There is an example of the first deriva- 
tive curve shown in the illustration, 
Fig. 6B. 

Third Step—Integration of the First 
Derivative Curve: In this operation, 
the correct faired offsets for the origi- 
nal curve are obtained. The offsets 
are found by mechanically integrating 
the first derivative curve of our second 
step. 

Integration of first derivative curve 
is, in effect, a determination of the area 
contained between the derivative curve 
and its base axis, and it is accomplished 
by summing up trapezoidal areas. 
(Note: the trapezoidal rule is not em- 
ployed.) 

Straight lines are assumed for sec- 
tions of the curve, and the trapezoidal 
areas, contained between the straight 
line and the base axis, are determined. 
The trapezoidal areas are shown in 
Fig. 6B. 

The straight lines are assumed by 
eye, as shown in Fig. 7. Note the areas 
enclosed by the curve and the straight 
line. The sum of the two areas on one 
side of the straight line, must be equal 
to the area on the other side of the 
straight line. For simplicity, the ex- 
tremities of the straight line should be 
chosen as even-dimensioned base axis 
stations. 

The average ordinate of the straight 
line is equal to the average ordinate of 
the curve, and, therefore, the area under 
the curve is equal to the average ordi- 
nate of the straight line multiplied by 
the base axis station span (See Fig. 7). 
Observe that the trapezoidal area rep- 
resents a difference in offsets of the 
original curve extremity stations, as 
shown in Fig. 6. 

Correct offsets for original curve sta- 
tions are obtained by adding the trap- 
ezoidal areas—progressively and alge- 
braically—to a chosen starting offset 
of the original curve. The starting off- 
sét can be chosen as the leading edge 
point, the trailing edge point, an offset 
to be held, or some other convenient 
offset of the original curve. Sometimes 
it is convenient to choose a starting off- 
set in the middle of the original curve 
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and then determine offsets fore and aft 
from that middle station. 

The area under the first derivative 
curve determines the corrected original 
curve offsets, therefore the first deriva- 
tive curve must be such that the area 
underneath it will produce the offsets 
that are desired at certain stations. 

For example, in Fig. 4 both ends of 
the plan-view curve must have offsets 
equal to zero. In ease the resulting off- 
sets are not what is specified for cer- 
tain points, the first derivative curve 
must be adjusted, that is raised or low- 
ered to change the areas and produce 
the proper offset. Prediction of the 
necessary change in the derivative curve 
will usually make one curve adjustment 
sufficient. 

The derivative curve should not be 
adjusted into an unfair curve. Unfair- 
ness of the first derivative curve indi- 
cates not only unfairness in the orig- 
inal curve but also unfairness in the 
second derivative curve. 

Small adjustments of the derivative 
curve can be effected by changing only 
the original curve offsets. In such cases 
the total original-curve offset change 
desired is spread evenly over several 
stations. However, each original curve 
offset must be affected somewhat less 
then the accuracy tolerance allowed. If 
such small changes were to be made 
on the derivative curve, they would be 
hardly discernible. 

Judgment and experience are the 
best guides for making derivative curve 
adjustments. 

It is desirable to make a table of the 
trapezoidal areas, resulting original 
curve offsets, etc., as is illustrated be- 
low. This table can be made on the 





Trap. Area 





























——— 





10 | 2.679 
Il | 2.842 


12 | 2.944 


graph sheet, or on a separate piece of 
paper which should be subsequently 
attached to the graph. 

We now have our line faired and 
have offsets determined for certain in- 
teger stations. Many structure stations, 
however, will be on non-integer dimen- 
sions, so in Part II of this article 
(March Aviation) we will analyze 
the method of determining offsets for 
such stations. 


Miracle of 1942 
(Continued from page 223) 


Already touched upon, the syst m of 
subcontracting and licensing, espeially 
the great role of the automotive indus. 
try, was significant in the whir!-wind 
developments of ’42. The Detroit diyi- 
sion alone produced the “making.” of 
750 heavy bombers, 1,500 m dium 
bombers, and 4,500 fighters. 

Regardless of this broad dispersal of 
most complex production from the 
mother factories to licensees and sub. | 
contractors, tolerances of the pro:luets 
have been so carefully adhered to that 
the parts made by half a dozen ciffer- 
ent plants can be jumbled and rea:sen- 
bled into perfect finished units. On 
more than one occasion during the year 
they were thus jumbled and reassem 
bled to prove the point. 

So much for the salient facts, but 
the complete story of 1942 still awaits 
revelation of that considerable prog. 
ress which is still banned from discus. 
sion by war secrecy. Even so, specific 
achievements of certain companies in 
the first year of conflict can be briefed: 

CONSOLIDATED-VULTEE: Current pro- 
duction three times the rate prior to 
Pearl Harbor... Liberator production 
mechanized on moving assembly lines, 
doubling production in six months with 
but 10 percent more workers. . . Re- 
duction in prices in government Liber- 
ator contracts by more than $100,000,- 
000 via new efficiencies . . . Aluminum 
substitute, efficient in many parts of 
planes, developed by Vultee engineers 
working with a type of thin sheet steel 
called “expanded metal.” 

Unitep ArtrcraFt: Pratt & Whitney 
engines and Hamilton propellers both 
running ahead of schedule . . . lord, 
Buick, Chevrolet, Nash-Kelvinator, and 
Jacobs rolling out P&W’s under license, 
with Continental to be shortly under- 
way ... Extension of P&W’s own plant 
facilities through three New England 
satellite plants, with entire departments 
taken over without loss of an hour's 
production . . . Two more such satel- 
lite plants about to open. 

CurTIss-WRIGHT: Besides greai ad- 
vances in P-40’s, developed Commindo 
and Caravan transports for Air Tyans- 
port Command and allied services . . . 
Devised aluminum alloy forged «\lin- 
der head for added plane power 
Perfected plastic push rod hou.ings 
and_ baffles. 

Bett: Made gross deliveries v: lued 
at approximately $120,000,000, as :om- 
pared with approximately $5,000,0 0 in 
1940—an increase of well over °,000 
percent Adopted method. of 
mechanical handling of parts and ma- 
terials, typified by successful us° of 
constant-motion production lines, which 
aided in boosting output of P-39 -ira- 
cobras . . . Since Pearl Harbor has 
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recruited an army of women workers, 
now comprising more than 40 percent 
of it. production personnel. 

Matin: Very large increases in 
proc ‘ction of B-26’s for the Army, 
PB).’s for the Navy, and type 187 
Balt mores for the British, all new de- 
sign requiring “from the ground up” 
pro’iction planning . . . Emergence of 
B-2:' as a torpedo bomber . . . Company 
dou!:led its personnel. 

Bortna: Inereased rate of produc- 
tion of Flying Fortresses by approxi- 
mately four times since Pearl Harbor 
.. . Maintained peak production with- 
out interruption as transition was made 
from: B-17E to B-17F, despite neces- 
sity of 400 separate changes. First 
“fF” was delivered on same day as last 
“kh . . . Significant advances made in 
special high-altitude research. 

ALLISON: Raised horsepower of ba- 
sic engine model 15 percent (increase 
in sea level rating for use. with turbo- 
supercharger at altitude) and increased 
altitude rating 25 percent (increase in 
critical altitude rating, horsepower re- 
maining same) with overall size of 
powerplant retained and weight in- 
ereased only 2 percent . . . Production 
of engines and parts up 58 percent dur- 
ing year . . . Improvement of manu- 
facturing efficiencies of 38 percent, with 
scrap losses reduced at least 50 percent. 

FarrcHiup: Plant facilities of all 
divisions more than tripled . . . Pro- 
duction of Ranger-powered PT-19 
trainers up more than 120 percent... 
Production of both six- and twelve- 
cylinder Rangers increased almost three 
times ... Developed AT-15 and AT-14, 
crew training craft made by Duramold 
process, 

NorTHROP: Raised dollar volume of 
production from $6,000,000 to approxi- 
mately $62,000,000. 

NortH AMERICAN: Increased per- 
sonnel to 40,000, expects to have 100,- 
000 workers in 43. 

Ryan: Developed PT-25, new ply- 
wood military craft . . . Advanced its 
“flow production” methods for manu- 
facture of aircraft engine exhaust sys- 
tems. 

BELLANCA: With but 30 percent 
“ap” in manufacturing facilities, in- 
ereased production of units for Martin 
planes 24 times . . . Meanwhile, doubled 
floor area for manufacturing AT-15 
trainers, 

i'LEETWINGS: Achieved new produc- 
tion high in making plane surfaces via 
mcbile-assembly system utilizing more 
then a dozen straight-flow lines. 

“ACOBS: More than doubled manu- 
facture of Jacobs engines .. . Put new 
pleat into operation making P&W en- 
gines, 

PipeR: Designed and built TG-8 
training glider . . . Developed J5-C 
Suver Cruiser single-litter ambulance 
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plane .. . Raised production on L-4B 
standard trainer. 
TayLorcraFT: Converted two-place 


trainer into TG-6, three-place training 
glider, and completed contract in No- 
vember . . . Introduced porcelain enam- 
eling of airplane engine exhaust and 
mufiler systems . . . Developed, with 
Forest Products Laboratory and Radio 
Corporation of America, multi-lami- 
nar wood spars for wings used in its 
TG-6 gliders and L-2B liaison planes. 

Forp: Completed, on schedule, first 
contract for several thousand P&W en- 
gines . . . Developments to speed pro- 
duction included use of water-cooled 
arbor keeping cylinder barrels cool in- 
side and out while grinding, and appli- 
eation of liquid air principles in inser- 
tion of main crankshaft bearing in 
power section . . . First B-24’s began 
coming from line at huge new Willow 
Run aircraft plant. 

GENERAL Motors: More than half 
of war production of 104 plants (in- 
eluding Allison) for air forces of 
United Nations. 

. . . Not the whole story, to be sure 
—but a significant sketch of causes 
with the Axis getting the effects! 





Drop Hammers 
(Continued from page 149) 


venting the punch from pressing the 
metal solidly into the bottom of the die. 

Through the use of a marking gage, 
the cutting bit can be adjusted to the 
gage of the metal to be used and grooves 
eut on the vertical sides of the punch. 
Then by removing enough metal to re- 
move the grooves the desired clearance 
is obtained. Scrapers made from old 
files can be used for this work. 

While the general procedure de- 
seribed for lead punches is also appli- 
cable to small zine alloy punches, an 
entirely different method must be used 
in making large Kirksite punches. 
Shrinkage toward the center of the 
molten mass is apt to leave an exces- 
sive amount of space between the male 
and female die, a condition which even 
excessive pounding cannot aid in assum- 
ing the desired contour, as can be done 
with lead. For large zine alloy dies, 
a pattern must be made for the punch 
instead of the female die, and a punch 
cast in sand. A form is then fastened 
around the punch for pouring the fe- 
male in much the same manner that a 
lead punch is cast over a female die. 
Shrinkage towards the center of the 
mass will result in an exceedingly tight 
fit between the punch and the die. The 
punch should be preheated before pour- 
ing the female as is done with the or- 
dinary zine die when lead is poured 
into it. A solution of whiting and silica 
flour (half and half) thinned out with 


water to which is added 4 oz. of mo- 
lasses per gallon of solution is then 
sprayed onto the punch before pouring. 
This will prevent the male and female 
from shrinking together so tightly that 
they cannot be separated, and spraying 
to the proper thickness permits allow- 
ance to be made for the thickness of 
the sheet “that is to be formed in the 
die, thus eliminating extensive: die fit- 
ting work. 

There has been considerable question 
lately as to the value of the drop ham- 
mer in aireraft production. A great 
many newcomers to the industry—par- 
ticularly those from the automotive 
field—have looked upon it with dis- 
dain, and we also understand that on 
the West Coast many of the larger 
plants are removing, rather than in- 
stalling, drop hammers at this stage 
of the game. The authors do not for 
one moment consider the drop ham- 
mer to be the cure-all of any produc- 
tion problem involving sheet metal. 
Quite to the contrary—it has a defi- 
nitely limited sphere of efficient utiliza- 
tion. Beyond these limits, it is unsatis- 
factory, but within its confines no other 
method can compete with it satisfac- 
torily. Assuming that the quality of 
material is one generally used in air- 
eraft work, we have two factors that 
must be considered—first, the depth of 
the draw, second, the number of parts 
that must be run. The question as to 
how deep a draw is feasible on a drop 
hammer has been thoroughly covered 
(Aviation, Nov. 1942: Range of Drop 
Hammer Operations). 

Where we have a part that can be 
satisfactorily worked on a drop hammer, 
or perhaps we might say a drop ham- 
mer part, and the run is not more than 
several thousand—and even where the 
‘run is in the upper brackets of thou- 
sands—where the possibility of a 
change in dimensions of the part exists, 
the drop hammer is still the logical 
method of manufacture. Each engi- 
neering order that changes the dimen- 
sions of a part, from a production 
standpoint may generally be considered 
the end of one part and the beginning 
of another. The drop hammer can be 
employed chiefly for low production 
where the amount of money involved 
for the cost of steel dies is too much, 
and there are yet too many parts to be 
formed by hand. 

Until recently there were very few 
parts used in sufficient quantity in an 
airplane which would make feasible 
the use of steel dies. In the automo- 
tive industry a model is frozen and 
produced in units sometimes reaching 
1,000,000 in a given year. Who ever 
heard of an aireraft model being frozen 
for that length of time? It is not in- 
frequent in aireraft production for de- 
signs to be changed even before manu- 
facturing has begun. 
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McGraw-Hill Industrial Mailing Lists are a direct 
routé to today’s purchase-controlling executives 
and technicians in practically every major in- 
dustry. 


These names are of particular value now when 
most manufacturers are experiencing constantly 
increasing difficulty in maintaining their own 
lists. 


Probably no other organization is as _ well 
equipped as McGraw-Hill to solve the compli- 
cated proklem of list maintenance during this 
period of unparalleled changes in industrial 
personnel. These lists are compiled from exclu- 
sive sources, based on hundreds of thousands of 
mail questionnaires and the reports of a nation- 
wide field staff, and are maintained 
on a twenty-four hour basis. 


Investigate their tremendous possi- 
bilities in relation to your own prod- 
uct or service. Your specifications are 
our guide in recommending the par- 
ticular McGraw-Hill lists that best 
cover your market. When planning 
your industrial advertising and sales 
promotional activities, ask for more 
facts or, better still, write today. No 
obligation, of course. 


Mc GRAW-HILL McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL LIST SERVICE DIRECT MAIL DIVISION 
330 West 42nd Street New York, N. Y. 
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